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ABSTRACT 



♦ Energy 4s a technically broad, interdisciplinary field. It is also a 
field that is changing rapidly, Th^ postsecondary curriculum^ for. Energy 
Conservatiorr-and-Use Technicians (ECUTS) was designed to* provide a broad 
technical base and allow the graduate technicians maximum flexibility and 
lateral mobility in the worlTenvironment. % . ( 

v Energy Conservation-and-Use Technology embraces four major areas of 
work: • 

Energy Research and Development. * . 

Energy Production. • * 

Energy Use. „ n * 

Energy Conservation. , i 



ram^ 

is a 



gram: 
a 



The ECUT project -included needs assessment, job analysis, purriculum 

design, instructional materials development, field/^ests, and material s/pro- 

More than five thousand pages of instructional materi- 
t 

(120 modules) were developed, tested, and revised. . Four schools. piloted 
the entire two-year curriculum and provided feedback for materials improve- 
ment. The instructional materials have been used by postsecondary institu- 
tions for two-year ECUT programs, for selected couVses infused into other 
technfcal specialties, for adult arid community courses, and for employer- 
sponsored retraining courses. * - * ^ • 
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"PREFACE - 

* » * * 

* TJie design/ operation.;** and maintenance of modern production and build- 
ing equipment requires a \neV generation 'of systems-oriented technicians. 
Men and women who are prepared ta enter this ^sector -of today's workforce 
must be interdisciplinary , possessing combinations of. skills in two or more 
areas of electrical, mechanical, thermal, fluidaT,, and optical technologies. 
' This subtle need has i>een brought into national prominence by the di- 
lemma of the educational community tp respond to the requirement for engi- 
neering technicairts to work in* energy-rel.ated fields. The technology(s) 
associated with energy production, use, arid conservation, is t representative 
of the technical complexity of modern /aqu^ment. This, report describes a 
three-year project to .develop, test, and disseminate a postsecondary curric- 
ulum for Energy Conserv^t-ion-and-Use Technicians (ECUT).* 

The project was guided by a cooperative .and responsive advis'ory commit^ 
tee whose membership is listed in Appendix f . m Bat,, the project is 'particu- 
larly indebted to the four institutions and! their coordinators who pilot- 
tested and critiqued the entire ECUT curriculum: ■ * N 

Pat Enz - Red Wirig Energy ^dubation^ Center, Minnesota ' % '< . 
Arlen Hackbarth - flarshalltown Gomrminity College,' Iowa \ 
Wade Harpeq - Horry-Georgetown- Technical College, ^outh Carolina „ 
Ivonna McCabe Tacoma Community College, Washington ^ * 

Last otall, I want to express my sincere appreciation to a warm friend 
„#nd respected colleague, Dr. Walter J. Brooking, who provided invaluable 
suggestions and encouragement. • * ; 

" r ' < 

V 

' ' * '• 

. „ Daniel M. Hull ' 

Project. Director 
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""X INTRODUCTION 
BACKGROUND ; t ' • % ' 

\ ' / • \ / V 

In the recent decade of the 1970s, alarming shortages and escalating 
costs 'of 'energy emerged as a prdblem of national concern. Consumers asked 
"How can I keep utility bills down?" Business and industry speculated on 
the availability and cost of future energy' resources. Research establish- 
ments laid plan's to develop alternatives to "petroleum as a fuel. Electri? 
power plants began converting buildings equipment to take advantage of 
other fuels. . 

In this setting, energy , technology has evolved to wh^ it is, today - a 
yery "broad, technical^discipl ine encompassing the produopon; conservation 
and utilization of energy, and tesearch and development* related to, these 
areas. 'With the^evolution of energy technology there has evolved also a 
need for technicians with employable skills and^ knowledge in the energy- 
related technologies. In this report, these technicians will be designated 
Energy Conservation-and-Use Technicians, or'ECUTs'. 

Definitic/n of Energy Cof^seryation-And-Use Technician 

• Priar to considering an Energy Conservation-and-Use Technician curric- 
ulum, it is necessary to define the technician*. The first step in this def- 
inition is Jo identify fields in whictf Such a technician might' be employed, 

e.g.", / ' 

• Energy-related research and development. , ^ , 

' • Energy production (electric power plants, solar collectors, etc.). 
* Energy use ^factories, buildings, equfpment, etc.)* % k ~ 

• Energy conservation (audits, construction techniques, retrofits, etc*.). 

^Similarly, functions performed by such a technician^ should be identified, 

• Provide direct support to engineers/scientists. x , 

• Operate and/or maintain mechanical, electriqat/electronic, electror 
mechanical! or more complex equipment or systems. 



♦ Perform building "operating engineer Services" • (operation arfd rhainte- 
N nance of birild^ng HVAC, electrical, and mechanical systems^. 

♦ Perform systems operational tests and analyses. - v 
•'Perform energy-Use audits.^ ^ # 

♦ Perform energy conservation technical services: construction, retro- 
fits, load balancing, -etc* 

♦ Install and monitor equipment* . t • \ 

In addition t9 the technical specialists who are currentTy^rac^icing 
in our country's workforce, a grqwirig need exists for systems-'orientfed tech- 
nicians who are capable of understanding the diversity of components that 
exist in modern equipment and the interrelationship betweeri these compo- 
..nents. The energy technician can apply this knowledge in a variety of, tasks 
•*to develop, construct, test, install, operate, and maintain tpday's modern 
equipment in the energy and energy-related technologies. - 

Equipment associated specifically with those teeh<3logies dedicated to 
the producHon, utilisation, and conservation of* energy^ is typical of 
today's'' modern, complex equipmen^. Such .equipment may contain el-ectrfc 
motors, heaters,- lamps, electronic controls, mechanical, drives and linkages, 
• thermal, systems for cooling end drying, lubricants, • opt'fcar'tfr~microwave 
systems and conjunction links,, pneumatic and hydraulic drives, pneumatic 
controls and, in some instances, even nuclear radioactive sanfples and 
counters! If energy technicians are to work effectively with- modern equip- 
ment of this type, they must have an understanding of the underlying tech- 
nical disciplines - mechanical, electrical, thermal, hydraulic, and*opti- 
cal - and their interrelationships. ' 

.* Based on the, criteria noted above, a very general definition off an 
Energy Conservatjon-and-Use Technician can^ be*formulated: 

A systems-oriented worker who, posses.se? ^ combination of 
skills and abilities and can apply this interdisciplin- 
ary capability v in jobs tb develop, -construct , test, 
operate, maintain, and/<jr install modern equipment^ used 
in 'homes, businesses, institutions^ factories, and other 
installations. Typically-, this equipment consists of 
systems utilizing combination's of mechanical, electM- 
- -ca*1, thermal,, fluid, and/pr optical components, and fre- 
quently these 'systems are controlled by electronic com- 
puters or microprocessors* . - * * ' . 



Job Rescript ions 

* Because We ECUTcan work'for such a wide variety of employers, the job 
definition in the previous section is very general and not particularly use-' 
fu1« A degree of specificity can be made, however, if job descriptions are 
presented according to each of the^four mtfjor areas of energy use and con- 
servation. 



lin insti^u- 



A. Energy-Related Research'and Development 

■1. Employers ; Research and development organizations withi 

tions, private industry, government, and the military* V 
2. Job Description : Under the direction of an. engineer, physicist, 
chemist, or' metallurgist, the technician will design, construct, 
and operate breadboards or laboratory experiments involving com- 
plex physical phenomena and equipment,* perform tests and measure- 
ment • on system performance, document Results in^ reports and/or 
laboratory notebooks,* and perform periodic maintenance and repair 
of equipment. Test data frequently, will 1 be acquired and reduced 
via interfaces .with laboratory microcomputers.^ The technician 
will frequently supervise other workers. - ■ \ 

Production 

1. Employers ; Power plants, solar energy equipment manufacturers, 
- -Installers and users; process plants that use high-temperature 
heat, steam or hot water. _ % { 

l % Job Description : ' Develops, installs, operates, maintains, modi- 
fies, and repairs systems a'nd devices used for the conversion of 
fuels and other resources into useful energy. Systems % ma]y be fur- 
naces or plants to produce hot water, steam, mechanical motion, or 
electrical power. Typical systems, which include furnaces, elec- 
trical power plants, and solar ,heatihg systems', may be controlled 
' » manually,- by semi automated control panels, ar computers. The 
•technician wl'll frequently supervise other workers. 

C. . Energy Use ' 

, 1. Employers : Production line equipment maintenance; building and/or 
plant equipment maintenance; maintenance departnjents of hospitals, 



• . ' apartments, hotels/motels, • office buildings, ( schools, churches^, 
' / ' . shopping centers, and restaurants. 

Z. Job Description : Installs, operates, maintains, repairs, and mod- 
\ifies complex electromechanical , 'thermal , fluid, and optical sys- 
^tenjs used in< production lines and for climate control and hot- 
water supply- in. hospitals, apartments, hotels/motels, offl-ce* 
buildings, schools, churches, shopping centers^^^restaurants* 
This type of equipm^rft may be automatically controlled with^micro- 
computers. The technician will frequently supervise other 
• workers. 

D. Energy Conservation 

1. Employers : Consulting engineers* energy audit firms, residential 
and commercial energy audit departments * of public utility com-. # 
panies, ifibnicipal governments, architects-, builders, and HVAC 
^equipment manufacturers 1 representatives and sales outlets.^ 

2'. Job Description : The ECUT typically would work on a team led by* 
an engineer, performing-the- following , activities: determine spec- 
ificatfiorts for new^uilding construction, modifications, and 

' ) .retrofits .(equipment,, structures, and installation); .use instru- 
ments and procedures, and perform calculations, to measure energy • 
, use and efficiency of components 2nd Systems (whi,ch may provide - 
support to the building or acti vitie^ithin it); perform audits . 
of Energy use and management, including economic cost-versus- . 
benefits analyses; through written documents or orail presenta- 
tions, recommend building retrofits and/or changes in equipment to 
achieye energy savings.- The technician wi|l frequently supervise 
other worker^. . 4 * 

Some of the jobs for Energy Conservation-andMJse Technicians may -be* 
identified with employers under t^he following* job titles: 
1 • .Technician . Building Maintenance Technician 

• System Technician • Energy Conservation Technician 
, * Plant Operator * { • Energy Management Technician 

• Electromechanical Technician * • Production Equipment Technician 



. J 



'instrumentation afid' Control • Building Operation Equipment 
Technician * Technician ^ 

Control .Room Operator Energy Audit Technician 

Operating Engineer : • Laboratory Technician 



-PRQJECT DESCRIPTION \ 

On^DctQber 1, 1978, ,the Technical Education Research Center - Southwest 
began a three^eatv^roject to design a national curriculum model for Energy 
Conservatlon-and-^Use Technicians, develop 1 and test instructional materials 
for use in the courses, and conduct a limited dissemination of the program 
and materials. Specifically, the project included .the following major 
activities: ) ^ 4 

'a. Determine the current and projected needs for EftJTs^^ x 

B. Identify existing training programs for^ Energy ConseT*vation-and-Use 
Technicians 'and' the availability of appropriate instructional mate- 
rials. . ' \ 

C. Design a curriculum (sequence of courses) and identify tlie content for 
Instructional materials "needed to traln^fCUTs. 

D. Develop* performance-based, modujar- instructional materials for courses 
to train ECUTs. , . • . . 

E. Plan-arid conduct a field test of. the- ECUT curriculum % in six postsecon- 
dary institutions*. v / 

F. Plan and conduct a familiarization program of the 'ECUT project and its 
-curriculum materials, * . 

G. 'Prepare a\ program planning guide for postsecondary Institutions * to 

train Energy Cons^rvat1on-and-Use Technicians. « v — ' 

Plan'afrtJ^conduct regional diffusion workshops to disseminate informa- 
tion/and materials for the Energy 'Conservatiort-and-Use Technician- pro- 
* %■ 

♦grams. - - • 

• »*'», ■ 

Three modifl^at'lon? were made to the original project Statement of 
Work: \ y 

1. The original .purpose of the field tests (Task E above) "was threefold: 

a • To obtai-n Information from instructors and students on^how to 
* Improve the content , and format of the course materials. 



2. 



3. 



To provide exemplary programs ta be ustfd as models for other 
institutions during the, diss*emina$ian activities. / 

To* obtain evaluation data on student achievement (i.e.,- pre- and 
post-test data}/ • This ; data, was to be presented to the Joint 
Dissemination Review Panel for approval. 




The last objective was dropped because' there was insufficient 1 t|me in 
'the first year of the -project to obtain approval from the Office of 
Management and' Budget (0MB) to collect student data (pj^ofyles, test re- 
sults, and so forth) for a summative fieid test. ' [ 
The number of diffusion workshops was increased from four to five (a 
workshop was held in Hawaii -for this state and the Pacific Territories) 
in order to reduce the total travel costs for the participants: 
^The duration of the project was^xtenfled from the original completion 
date^ of September 30, 1981, to November 30, 19,81, to present more com- 
plete data on program interested materials usage. 
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PROJECT, ACTIVITIES AND RESULTS 

The ECUT project was initiated on October 1, '1978, .'and scheduled to be 
completed in three years. To be able to field test the complete, two year 
curriculum and instructional materials and to utilize th'e> field-test results 
within the duration o^the contract, it was necessary for the fielVtest, 
sites (six schools) to recruit "students and begin classes in .late 'August of 
1979 *- less 'than' eleven months after the project began. During this' 'first 
eleven^onth period the following tasks required completion: ^ 

Organize and ,a£sdmble advisory committee. 

• • Determine workforce needs for ECUTs.' 
identify the content for an ECUT curriculum. 

•, Assess* the appropriateness of^available instructional materials for the 
y ECUT courses, j " ^ . > * ♦ 

* • De'sign, develop, objtain critiques, and revise" instructional modules for 

courses .in the first year of the ECUT curriculum. 

i • Enlist six schools to field test, the ECUT program beginning in August 
or September 1979. , ' ^ 

• Provide assistance to the field-test schools in obtaining state ap- 
proval to offer the program, 'designing labs., selecting equipment ; and^ 
locating instriictors.; * r 9 

Conflict .teach^workshops for the field-test schools. 

• Provifle to the* teachers and .siudents at the fteld-test sites sufficient 
copies of first year materials. * 

> — * * 

In-order to^meet all deadlines during the first year of the project, 

certa ^assumptions were ■made about the characteristics of the ECUT and, the 1 ' 
types' of courses required in the curriculum. m These .assumptions were that 
the ECUT required, a technially broad-based interdisciplinary training pro- 
■granj^ and that the curricul'um would* consist, mainly of< a "technical core" of 
courses, with only five *r six "technical specialty" courses related Specif- 
ically to -energy/conservation. * These assumptions (which were stated in the 
project proposal and in the introduction to the final report) were approved 
(>y the advisory committee and later substantiated in the 'needs assessment 
and the-ta'sk work' leading to'the currixolum design. * • * j 



The remainder of tfiis seqtion of the final report describes -the major 
tasks .of the project, the .methods /used^to' accomplish the^se tasks, arid the 
•results 'achieved.* '-\ • v t ' > , 

USE OF PROJECT ApVISORY COMMITTEE 

. As the first step, towara the^ completion of this project ,< TERC-SW re- 

cruited- twepty-three persons ^to s coristi tut e the Project Advisory Committee.^ 

Members of this committee, from the fields of ^education, /industry, and 

government, are listed in Appendix A* ' The Committee assisted TERC-SW In the 

condcict of the project by participating in the following ways: ' , - 

* - Described job categories for efcergy. technicians. „ 

. • Identified potential -employer categories for obtainirrg needs-assessment^ 
dat*« . % ^ 

• Reviewed task inventory data and curriculum .design. *^ . - 

• Reviewed anil suggested changesyin course content for technical^ spe^ 
cialty courses. # s- / * ^m*^ — " * * 

•• Reviewed and suggested changes foe selected* instructions!" 'module 
. drafts. ' / i 

• Reviewed and suggested changed for the Curriculum Planning £uide. - 

NEEDS ASSESSMENT * K ' = 

.To' justify the subsequent curriculum development work, a national 
assessment was made of employer npeds for ECUTs, both currently (in 1978-79) 
and on a projected basis, though 1988. Because of requirements for 0MB ap- 
proval (which would have delayed the assessment" and made the completion df 

.the firstyear tasks impossible) TERC-SW could not conduct as a part of this 
project an' independent survey of emplpyer needs.^ . However, a determination 

,was made of ^future ' jobs for ECUTs by analyzing related su£ve^ that were 
conducted during, this same* time frame* , :/ 

- ( ' Dr* Kris K; Moore of the Hanjcamer School, of Business at Baylor Univer- 
sity conducted a national survey^ of employers to determine relative/ needs 
within the workforce for employers engaged in "planning ^nergy use "and/or 
applying energy conservation methods 11 .in! specified, areas such as healing, 
cooling; and lighting.. Nirm/hundred eighty^six employers throughout the 



nation were surveyed p «s to. needs for technician's' in energy-related fields. 
'These employers can be grouped "into the following nine categories: 1) re- 
search and 'development* organizations*, 2) utility companies/ 3) manufacturing 
plants, 4) prorcefcsing "plants, 5) hotels/motel s/ap^rtirtents, 6) office and 
bus,1nesV bull ding managers, 7) ^schools/hospitals^ 8) architectural and con- 
struction firms, .and 9) -Consulting engineers/ The results of Moore's survey 
showed the 'average annual need fop new. "energy technicians" for the decade 
to be 7,352, wit+i the .total need for. the same ten-year .period beiag 73,520, 
Additionally, seven, two-year^, postsecondary schools, interested in becoming 
field-test sites for the ECUT Program, conducted independent surveys within 
their service regions.' These seven surveys, which described the energy 
technician according to the broad technical base Required queried 2,412 
employers. The surveys compared favorably with Moore's work, and verified 

the need for training programs to provide ^reemployment training for Energy 
* 

Conservation-andrllse Techniciarfs. 

An analysis of these surveys as we31 as eight other workforce studi^-^ 
conducted. during this^time period is documented in the report for Subpart 1, 
Task A, Phase' 1, Project No/ 498AH80027, entitled, "An Assessment of 
Employer Needs for Energy Use and Conservation Technicians." Copies can be 
obtained by request irjg TERC-SW Report No. 413-02A, January 5, 1979. 

STATUS^OF jjrf^G Wg&AMS AND INSTRUCTIONAL MATERIALS * ^ 

The puflB?| of this task were to assess the status of postsecondary 
training programs for Energy Con$erva£ion-and-Use Technicians (pr alternate 
jdb titles) and to determine v the availability of suitable curriculum mate- 
rials appropriate* to these training .programs.* 

> To complete tf?e curriculum statef-of-the-art assessment, >TERC-SW staff 
conducted extensive library and telephone research. Employers with training 
programs were also'visjted to determine' what materials wefe in use. Tele- 
phone inquiries .were made to 4 school*, aqd the Project Advisory Committee 
members were asked to assist in identifying existing curriculum materials-, 
i - " At the' time of 'the telephone inquiries to determine available mate- 
r^ls, TERC-SW requested information on any existing programs for the train- 
ing of energy conservation-and-use technicians. This effort was aided sig- 



y 



nifjcantly by information obtained from the Vocational/Technical Education 
section of the Education Programs Division-, United States Department' of 
Energy/ In the fall of 1979, the ponces of the state directors /of voca ^ 
tional and/or community ■ col leges, supplied the DOE a comprehensive listing 
and descriptions of' postsecondacy energy-related programs in two-year voca-- 
tiortal/teChnical schools and community colleges* Raw data submitted from 38 
states was made available to the TERC-SW staff for reduction and analysis* 

The programs status assessment revealed approximately 400 schools and 
training entities offering specialized energy-intensive training (£*9*»' 
solar mechanics, energy audits, insulation installation, etc*) but not a 
single comprehensive curriculum as a program designed to produce* the inter-' 
disciplinary technician for the energy-related industrial community* Cor- 
responding results were obtained in the assessment of N materials suitable for 
use in the? Energy Conservat'ion-anti-Use Technician, Curriculum" - i.e., appro- 
priate materiajs were not available* 

The restilts of this study were documents' in Subtasks 2 and 3, Task A, 
Phase 1/ Project No. 498AH80027 Report entitle^, "An Assessment of State- 
of-the-Art Curriculum Materials," and "A Status Assessmen^ of Training Pro- - 
grams for Energy Conservation and Use Technicians. " Copies can be obtained 
by requesting TERC-SW Report No* 413-02B, January 5, 1979* 



CURRICULUM DESIGN ' 

• • ** 

Because of the breadth of jobs available to ECUTs, a single list of 
tasks and require^ knowledge for successful job performance is almost limit- 
less, and impossible to describe succinctly. / However, to assist in design- 
ing >£he -model curricula, an inquiry on job tasks was made to selected em- 
>l6ye>s serving on the National Advisory Committee. Nine members provided 
s^ficient information to form a collective profile of' tasks: 

* * Sandia Corporation (Energy R&D) « . 

, Dafllas Power and Light Company (Energy Conservation) 
Holiday Inns of America (Energy Use) T 
Cities Service Corporation (Energy Production) 
Los Alamos National Laboratory (Energy R&D) 
Scott antf White Memorial Hospital (Energy Use) 
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rCrow'Office Building Management (Energy Use) 




.Vought Corporation (Energy Conservation) 
"-ASHRAE Education" Committee Representative 



TheV useful data obtained from %he inquiry pertained to the types of 
eqUfpmerft "with which ECUTs would work and the nature (or scope) of work they 
would pferfornr. 



Equipment \ 7 * 

fta <graph shown /in.Figufe 1 represents the equipment or subject areas 
„ thafrwere' considered Important by employers of energy technicians. A list- 
* in^ 6% /important equipment within each category is shown in Appendix B.^The 
percentages assigned to each category in the graph, represent the average of 
the, Items of equipment identified by each employer compared to the total 
number of equipment items in that category. The rtearly uniform distribution 
through the nine categories indicates the breadth of technical competencies 
required for ECUTs. 




• figure 1. ECUTs- work with equipment i/i these technicaTcategories. 



Tasks 



Employers vtere asfced how 'frequently ECUTS work with the equipment 
Hsted in Appendix B. They weighted their ' responses accordingly: never - 
0 points; infrequently (once per month or less) - 1 point; occasionally 
(once per week) - 2 points; frequently (daily,) - 3 points. The graph shown 
in. Figure 2 illustrates the specific tasks or 40b skills that ECUTS/are*. 
required to perform oh various types of equipment. 
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Figure 2. What types of tasks; do ECUTs perform? 



Communication Skills' 



Not inclutied in either of these two graphs are the "communications job 
skills emphasized by employers, such as: 
N } x Verbal - The ECUf must be able to communicate "not only with other 
v technical persons; but also with nontechnical persons suchas^ 

"business persons, operators, and maintenance mechanics, and 
* % »the general public. * x 

Written - ECUTs must*be able to write letters, specifications, and 
reports, and maintain laboratory notebooks. They* must also 
be able to make simple equipment , and fabrication sketches* and 

# 

schematics, anil be able io read arid interpret complex sche- 
matics, blueprints, and instruction manuals. 
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Courses 

The ECUT curriculum design (course sequence sho # wn in-- Appendix Cj repre- 
sents a flajor innovation in technician curriculum desigjri for the i980s. It 
reflects the need for technicians to have an ^interdisciplinary technical 
base, (electrical, mechantcal, thermal, and fluidal principles) and the* 
•recent desire and willingness by employers to provide additional specializa- 
tion or retraining for their employees as the need arises. 

K Thti technically broad-based curriculum contains four types of courses, 
which can\be grouped accordingly: 
Support ^ourjses 

Principle's courses \ 
1 Devices courses v # * \ 

Systems courses 

These groupings are shown graphically in Figure 3* % . - 



SUPPORT 





Figure 3. ECUT course groupings. 
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This type of curriculum implementation offers many flexibilities to 
schools in program implementation and in utilization of instructors and 
laboratories, which may result in opportunities for savings in operatihg 
costs* ' 



Unified Technical Concepts (UtC) < ^ 

Also not;ed in Figure 4 is tftfe large percentage (18%) of the cur- 
riculum devoted to Unified Technical Concepts (Physics). r 

.■ * ' • 

Technical education has for many years been characterised -by a process 
of teaching *techni cfl principles by practical applications. To retain this 
extremely effectiye process while, at ,the same time, introducing a broader 
range of technology, the ECUT curriculum adopted the Unified Technical Con- 
cepts method of physics instruction. In this sytem basic concepts are 
selected that have applications in several fields of technology. InsteaiKof \ 

a vertical structure in which. the traditional fields of physics (electric- 

* S 
ity, heat, mechanics, fluids, etc.) are studied as separate phenofRgna, the 

unified concepts system selects single concepts that cut sqliarely 4 across 

these traditional groupings. With this system it is possible to 4 utilize . 

practical industrial applications to teach principles such as: force, <rate, 

resistance to- flow, tiifle constants, energy converters, force transformers, 

etc. Interesting applications from modern commercial equi-pment provide the 

laboratory experiences for the unified concepts, instead of the technical 

"apparatus" of the traditional physics laboratory. 

* V 

Mathematics * 



M&1ahematicY7 15ng a stymbling block' for many ^students, is given vail 
able reinforcement when the same mathematical formula is repeated many times 
in problems cfeal1ng_^th mechanical , electrical , pneumatic, and thermal 
^examples of a single concept. A s$t of eight mathematics modules have been 

' J 
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This type of curriculum implementation offers fflany* flexibilities to 
schools in program implementation and in utilization of instructors and 
laboratories, which may result in opportunities for savings in operating 
costs* ' 



Unified Technical Concepts (UtC) ( ^ 

Also noted in Figure 4 Is ^fe large percentage (18%) of the cur- 
riculum devoted to tJnlfied Technical Concepts (Physics). ' 

Technical education has for many years been characterised -by a process 
of teaching *tschni^l principles by practical applications. To retain this 
extremely effectiye process wh-ile, at ,the same tiflie, introducing a broader 
range of technology^ the ECUT curriculum adopted the Unified Technical Con- 
cepts method of physics instruction. In this sytem basic concepts are 
selected that have applications in several fields of technology. InsteatKof \ 
a vertical structure in which the traditional fields of physics (electric- 
ity, heat, mechanics, fluids, etc.) are studied as separate phenow^na, the 
unified concepts system selects single concepts that cut sqliarely 4 across 
these traditional groupings. With this system it is possible to ^utilize . 
practical industrial applications to teach principles such as: force, <rate, 
resistance to- flow, tirite constants, energy converters, force transformers, 
• etc. Interesting applications from modern commercial equi-pment provide the 
% laboratory experiences for the unified concepts, instead of the technical 
"apparatus" of the traditional physics laboratory. 

* , * " i * 1 x 

\* 

Mathematics 



M&fthematicYT l &n 9 a stumbling block" for many ^students, is given vail 
able re.inforcemorft when the same mathematical formula is repeated many times 
in problems dealing^. wit h mechanical, electrical, pneumatic, and thermal 
'examples of a single concept. A set of eight mathematics modules have been 

* J 
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developed to 'support the JJnified -Technical Concepts. They provide the basic , 

technician math skills for the EQUT curriculum. Theae modules are: / 

Formula Interpretation 
International System of Units 

Logarithms and Exponent's * , ^\ 

\ Angles and Triangles 
I Vectors and Scalars / . 

v I Dimensional Analysis a# ^ 

Reading and Drawing-fira-pta^ 

Precision; Accuracy, and Measurement ' 

* > 

A more complete description of UTC, the 183 instructional, modules for 
technical physics, and implementation techniques is contained in the UTC 

0 

Instructor's Guide.* 

Courses Developed . 

From the state-of-the-art research (described in the, previous,, section) 
it was evident that some courses were available as a part of the offerings 
of most- schools. Sixteen courses (listed belowl, assisting of 1?4 course 
modules, were selected to be developed for the' training of ECUT technicians. 

Fundamentals- of Energy Technology 
Energy Economics 

* Energy Production Systems " ' ... 

Energy Conservation ^> 
Energy Audits - ',,,*. 
* Heating, Ventilation, and Air Conditioning ^ 
,■ • Microcomputer Operations ^ / 

Microcomputer Hardware 4 / 

Electronic Devices and Systems 
Electrical Power and Illumination Systems > 
Technical Xgmmuni cat ions , 
-Mechanical Devicep * 3 , 

Instrumentation "and Controls- / • . 

Fluid Power Systems 

Chemistry for Energy Technology - I & II ( * 

The descriptfons and module listings for these courses are, also in- 
.eluded in Appendix C. * 



*This' document can be obtained from the Center for Occupational Research and 
Development, 601 Lake Air Dtfve* Suit;e C, Waco, Texas 78710. 



i Module, outlines and objectives -were prepared for all the courses ig the 
ECUT curriculum and~compi'led into the 44'6-page ECUT Curricul-um Development 
Guide, Document No. 78-63-02C. The content of each course in the guide was 
reviewed by the -Project -Advisory Committee and representatives of the 
field-test schqols, Changes were recommended and" revisions were incor- 
porated. 

A decision was made to "not develop materials for thecourse entitled* 
*Codesl$nd Regulations" because the national Electrical Codes < are already 
published, and other building codes and restrictions related ta energy 
equipment and facility design "and installation* vary from state to state. • , 



INSTRUCTIONAL MATERIALS DEVELOPMENT 
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, Authors >we re selected from experts in industry and schools to write the 
instructional 'modules for the ECUT courses Tisteck in the previous section. 
Each author was provided the module outline and objectives contained in the 
Curriculum development Guide. ^M odule drafts received from the authors were 
reviewed by the .project staff "to determine If thqy conformed to the outlines 
and adequately covered th? objectives. The staff. tften performed grammatical 
and format edits, and the module drafts were typed and illustrated. 

' Nine copies of each module ^were submitted to selected reviewers, who 
commented on the technical accuracy and^ relevance of the. material content. 
* Revisions were made to the modules based on the reviewers 1 comments. Many 
of thje candidates for module authors arid reviewers were suggested by the 
Project Advisory Committee. t 1 . * * V 

Each instructional module developed specifically for the ECUT, currjc- 
ulum contains these basic elements: / 
Introduction : Identifies topic ^and often includes rationale for studying 
the material). . \ . \ 

Module Prerequisites : Identifies knowledge and skills student^ should pos-* 
sess before studying the module. £ " • . 

Objectives : Clearly identifies what the student is expectedto know and do 
upon completion of the module. Objectives are stated in terms of action- 
oriented behaviors,' including such terms as "operate," "measure," "calcu- 
late,"" "identify," and "define," instead Qf words with many, interpretations 
such as "know," "understaiu^"learn," awd "appreciate." . . 
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Subject Matter : Presents background, theory, and techniques supporting the 
objectives. fSubject Matter isf written with the technical student irj mind.) 

Exercises : . 'Provides practical problem^ to which students can apply new 
knowledge from module study. ♦ 

Laboratory Materials :, Identifies equipment required to complete laboratory 
procedures. I — A 



Laboratory Procedures :/ Presents experiments or "hands-on" activities, in- 
cluding step-by-step instructions. (Experiments are designed to reinforce 
student learning.) *f ^ 

Data .Tables : Lncluded in most first-year or basic-course modules, the data 
tables hfelp students learn how to collect artf organize data. 

Reference Materials : Presents suggestions for supplementary readings. 

Test : Measures each student's achievement against objectives stated at the 
-beginning of the module. • • • \ 

Module's average approximately^ typewritten pages, including illustra- 
tions. (Illustrations normally are line drawings, that are easily understood 
-and can be reproduced on copy machines for overhead projection.) New mod-* 
ules can te added easily, or existing one§ modified, for sfelf-paced instruc- 
tion or short courses. Materials were written for # a prerequisite math com- 
petency not to 'exceed trigonometry and reading level ranging from 9th £o 
11th grade* equivalency. * 



FIELD TESTS • - - 

t X 

As mentioned in the Introduction, the purpose of the field tests, in 
this project was modified to provide information primarily from students and 
teaph'ers about how the materials could.be improved. 

Six schools were to be selected as /field-test sites. * Candidate sites 

<• 4 ^ 

were: K 

* .Albuquerque Technical Vocational Institute, Albuquerque, New Mexico 
. Asnuntuck Community College, Enfield, Connecticut ' i 
Canjdetfi County College, Blackwood, New Jersey 
Colorado Northwestern Corhmunity College, Rangely, Colorado 
Daytc^a Beach Community College,, Daytona Beach, Florida 
Greenville Technical Coole^e, GreenviOle, South -Carolina 
Horry-Georgetown Technical College, Conway, South Carolina 
Marshal Itown Community 6ollege, Marshall town, *Iowa 
\ Miami-Dade Community College,' Miami , Florida 

North Central Technical In|j^tute<> Wausau, Wisconsin * % 
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Oklahoma State Technical Institutif,. Okmulgee, -Oklahoma 
Pitt Technical Institute, Greenville, North Carol-ina 
Red Wing Area Vocational Technical Institute, Red Wing, Minnesota 
Tacoma Community College, Tacoma,, Washington 
\ Texas State Technical Institute, Waco, Texas • ' 

• Utah Techn.i£al College, Provo, Utah <• 

• Walker State -Technical Colleger Sumiton?,. Alabama s 

Many of these schools had' to . remove themselves from consideration as 
ECUT field-test site^ because they could not complete the planning, 'gain ap- 
proval , .secure start-up funds, obtain instructors, and recruit students in 
the short time' (less than one. year) required for the field test, to begin. 
Nearly all of the candidate sites are currently, offering some oY the ECUT 
courses - either included .in another curriculum or .in an adult education 

setting. , 

Tha^our field-test sites' that began offering the full ECUT curriculum* 
to full-time students beginning in August/September 1979. are listed below: 

Horry-Georgetown Technical College, Conway, ^outh Carolina 

ECUT Coordinator, Mr. Wade/Ha nper • 

' * *' •• ' ' / 

Horry-Georgetown Technical College is one of sixteen schools tn the 

South Carolina Technical Education Campus' system. The school is 
located' in an araa of the state where agriculture and tourism ha\*e a 
great impact. The school is relatively small but is experienced in of- 
fering vocational programs that include "hands-on" laboratory- learning 
experiences. Existing 4oi>rses that supported the ECUT program were 
Electronics, 'Solar, -Air Conditioning/Refrigeration, Data Processing,^ 

' - and Physics. Thirty-one students enrolled in the first' ECUT class in 
the fall of- 1979, and 16 in the second class in 1980. Sixteen students 

>• from the first class were graduated in,rthe summer of 1981. Graduates 
have gone to 'work at such places. as South Carolina State Energy Exten- 
^ sion Service- and Horry County Energy Manager. 

* »* 

Marshalltown Community College, Marshallttwn, Iowa 
ECUT Coordinator, Mr. Arlen Hackbarth * 

Marshalltown Community College is a small community college in a rural 
area. The * greatest strengths of th/s school -are - its experienced 
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facult/and ,the\tntfolvement/of local industry- with the school. Being 
* in a rural afrea \ahd some distance from (post prospective students, 
Marshalltown experienced difficulty in recruitment 'for this j)£Ogram. 
Eight students errrol'ted in the first ECUT classy the falj W 1979, 
, and 15 in the second class in 1980. Six -students were graduated from 
•the first class in 1981,. arrd these graduates 4iave~ taken positions ht 
such places as Landen-Landeo Energy-Systems* . - 

* J M 9 ' * ' ' m 

Red Wincj Energy Center, Red Wing,' Minnesota 

"ECUT 1 Coordinator, Ms. "Pat Enz ' ' < . y 

\ - » > - ■ v 

The Red Wing Energy Center was established by -the Red Wing Area Voca- 
tional Technical Center as an independent facility with- all new faculty 



and labs. ATI personnel aritr facilities are under the control of the 
ECUT. program director. The Red Wing Energy Center has four other 
energy- related , programs underway. ,,Red Wing enrolled 14 students in 

- their first ECUT class, and 17 more ti> 1980. Eleven students . were 

- graduated from the* 1979 class in the summer of 1981, and they all have 
received job offers from such employers as Gada Associates Cortsulting 
Engineers, Texas Instruments, Micoud-Cooley Engineering Consultants, 
Hallburg Consultants, Sperry Univac, Enersy -Value Consultants, and 
Kimmet;, Jensen & Wegerer Engineers. 

■ ' / ^ 
Tacoma Community College/ Tacoma, Washington 

/ K. 

ECUT Coordinator, Ms. Ivonna McCabe/ 



Tacoma Cbmmunity College is a large^ established community collage with 
75% of thpir offerings being coliege-transfer courses. The ECUT pro- 
gram;, is the first technician program offered v by' Tacoma Community 
College;, consequently, they had no* equipment, labs, or instructors with. 
- /.technician expertise. Th^y -overcame this obstacle 'because of a strong 
% cdtomltment by their president to the IjpjT program and through heavy 1n- 
\ vol vemen^Mand extremely good Cooperation with local industry (some of 
; their labs\ are taught iry 'industry* facilities). Another significant* 
factor in 'the program success is the leadership projylJed by the ECUT 
prqxppam director, who has been" ? very actively involved in recruitment 
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• and placement of students. Tac'oma enrolled H t students at .the* 
beginning of tfieir first ECUT class in 1979 and .14^ in 1980. ' The nine 
who were, graduated from .that first class received job offers from 
fcicoma City Light; Company, Pittsburg Midwest Coal Liquefication,»C1over 
pVk School District,. and Tacoma- General Hospital. 



Field-Test\worksttops 



The 'following workshops were held in the summer of 1979 for f1e1d-te& 
dinators and instructors' from each of the potential field-test sites. 



coordinators ah^J 
1, Unified Technical Concepts Workshop - June 27^28 
Camden County\co liege,- Blackwood, New Jersey , 
Microprocessor Workshop - July 10-12 
Boston, Massacnd\etts 
Energy Courses Workshop - August 1-3 



2. 



3. 

TERC-SW Office, Wacb, Texas. 
^. Fundamentals of -Energy Technology 
• Energy Economics; , .. i „ • 

Energy Production Systems ■ - . 

• The purpose? of the workshops were to' famtfi arize the instructors with 
the course materials (including the laboratory activities) and to clarify 
s the procedures and required .data\from the field tests. Representatives from 
the following schools* attended th^se~workshops. 

"Albuquerque Technical Vocational Institute . 
Anoka Area Vocational Technical Institute 
* — Asnuntuck Community College' "* % v 

Camden County Coflege . 
x Colorado Northwestern Community College . * 
' Greenville Technical College, V .* 

Hennepin County Area Vocational Jachnical Centers. . - . • ^ 
Horry-Georgetown Technical -College ( . . 

Indiana Vocational Jechnical College 
Lansing Community College . _ ^ 

.Marshalltown Community College . . « " ! 

, .Mi ami -Dade Coriimunity College . 
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Midlands Technical College' 
#16- Area .Vocational Technical Institute 
Red Wing -Area Vocational Technical Institute 
Rochester Ares' Vocational Technical Institute 
Tacoma Community College 
Utah Technical^ College at Provo , • 

Another field-test workshop was held in the summer of 1980, in Dallas, 



Texas, for>the coordinators and instructors of the four schools testing the 
entire ECUT curriculum. At thi£ meeting, the project staff and the field- -»J 
test representatives discussed the_prob'lems and successes-in the first-year 
course .and crifeiqued the course materials developed on the project. Where. * 
available, copies of second-yearr courses were distributed an4 explained. 




At 'other times during the project, a TERC-SW staff member ^visited the 

field-test sites and talked 0 about the ECUT program with the school adminis- 

tration,, coordinators, faculty and, most important, to the students. 

- . In addition to providing 'valuable feedback for revisions to^JJ^ 

. courses/Joules, tfie field-test spools suggested the following changes to 
* * * ** 

the curriculGnu* 

Reduce, three chemistry courses to two. * * 

Incorporate the eight UTC supplemental modules (described in the pre- 
* * vious Section' o? this report) into a technical math course, offered in 
the first term. : m 

**.Move UTC physics to begin the second term in the 'first yealC 
* « * » 

, Increase the depth and content of the Fundamentals of Energy Technol- 
ogy* , « * 

•\CompTetely revise and update the. content of ;the*dectronic Devices and 
Systems coyrse. ' ^ , ■ 

j Recojmiend Eneai&| Audits course to be taken in the summer after the 
first* or, sec^yr year, PJ^» b ]y as a cooperative effort with cm 

< - v * -employer*: ^ - Z ■ ^ 

1. kThe ^critiques andfjprecommendations from the field-test sites were the 
-^^redo^ t^e" revisions # to the curriculum and course materials'. 

Support fiy^aggressi ye, cooperative schools 'such as these is an absolute 
,7 ne^ssity. in xltie develooment and refinement of a new curriculum and instruc- 



PROJECT VISIBILITY ACTIVITIES # . ■ ^ 

To derive maximum impact from this project, the potential user§ of the 
ECUT curriculum and the developed instructional materials must learn about 
the pVoject* as early as possible. Potential users include postsecondary In- 
stitutions offering tei^nical training (for full two-year program offerings 
in energy or as isolated courses in related programs), community and adult 
educa t io n courses, retraining programs in industry, and certain hjigh school 
courses, » y * 

The following activities were undertaken by the TERC-SW project staff 
to provide- ECUT program vljjjw+ity to potential users, 

• The Project Director chaired the tluclear Task # Force at the National 
Energy Education, ■ Business, and Labor Conference, Washington, DC, 
January 15-17, 1979, and during this conference distributed 800 copfes 
of an information brochure describing the Energy Conservation-and-Use 

s Technicianjjnjaram, its objectives, and 'tentative curriculum, ; 

• Seven hundred* copies of a booklet, Ertergy-Related Training Activities, 
An Assessment of Current Offerings Throughout the- Coufrtry , were dis- 

' tributed. This booklet was a revised version' of the Task A, Subtasks 2 
and 3, report described earlier, % 

• Letters were sent to 1,312 selected two-year/ postsecondary schools, 
informing them of the availability of the ECUT materials, 

• "Technical Education 4 ' to Meet New Demands in Energy," an article written 
by the Project Director, appeared in the May 1979 issue of Engineering 

if Education , . the^ Journal of tHe, American Society for Engineering 
Education, ' v 4 

• The project staff conducted" a meeting with 16 technical schools from 
.the State of South* Carolina to familiarize them with the project. This 
meeting Was initiated by, and recommended to South' Carolina schools by 
the South Carolina Stat6 Board for. Technical and Comprehensive Educa- 
tion. One field-test site resulted , from tMs meeting. 

- ♦ The Project Director described . the ECUT pVoject and, distributed^ECUT 

information brochures at the June 1, 1979/ meet ing^^ 
: States Energy Board* ^ 

• An Informational , leaflet describing the curriculum program was devel- 
oped. Over 3,000 copjfes were printed- and distributed .for use in infor- 

. National activities and ,in responding to inquiries.- , , 

• Project staff prftsen%8«f the .ECU! program at* an energy conference 
*" :> November S'f 7, 1979, %t ; _Iii(H^^yi^y^rsfty' at South Bend. • 

/ ;* jf paper^ Base, for Energy, 

""" * Teclintciansv was presented to the January 1980 meeting of the American 

- Association ,o« Pbyslcs^sachers in Chicago by the Project Director; 



Dr. Frank Pedrotti of the' Physics Department, Marquette University; 
Dr., Leno S. Pednotti, Chairman "of the Physics Department at the U. S. 
A1r Force Institute of Technology. v 

The Project Director presented a description of the ECUT .project to* the 
American Vocational Association Energy Awareness Conference that took 
place January 29 'through' 31,4980, in Arlington, Virginia. . 

The Associate Project Director presented a paper entitled "Broad-based 
Curriculum for Training Energy Conservation-and-Use Technicians" at the 
National Conference on Meeting- Energy WoVkforce Needs in February 
1980. This conference was sponsored by the U. S. Office of Education's 
Energy and Education- Action Center. 

The Associate Project Director made*a presentation on the ECUT project 
and discussed the future of -energy education in two-year postsecondary 
institutions at a February 8-9, 1980, Energy Management Conference at 
Edmonds Community College in Lynnwood, Wisconsin. 

The Project Director made a presentation of the* ECUT project to the 
American Technical Education Association March 26-29, 1980, meeting in 
Columbus, Ohio. . 

The project stafif presented a description- of the ECUT project at the 
1980 Conference/ on Industrial Energy Conservation Technology meeting 
April 13 thr,ougt 16, 1980, in Houston, Texas. 

Joyce Lain Kennedy, a syndicated columnist for "Careers," produced an 
article about energy technology on May 10, 1980. This article drew 
more than 300 -inquiries, mostly from potential students, from through- 
out the United States. The students were given information about the 
ECUT programs' at schools, -and the schools were provided a/lfst of the 
student inquiries. / 
The Associate Project Director presented a paper entitled "Conserva- 
tion/Management as Related to Education, Business, and l/abor" at a May 

1980 meeting in Red Wing, Minnesota. 'This meeting ywas' the Energy 
Education Symposium. > * / 

•An article' on the ECUT project was included in the November 1980 issue 
of the American Association of Junior Colleges, newsletter, "Energy Cur- 
rents." > ' 

The Project Director presented a description of the ECUT project to the 

1981 Concurrent Meeting of the, National Network for Curriculum Coordi- 
nation Centers and State Liaison Representatives in -Atlanta, Georgia, 
July 14-16,' 1981. Copies of course materials were/distributed. 

Companion articles by the Project Director and Dr. Leno S. Pedrotti 
Witt' appear in thhJSSl edition of the Technician Education Yearbook .- 
The titles of the/e articles are "Unified Technical concepts in Physics 
- An Alternative Approach, to the Teaching of Traditional Physics 
Courses in Engineering Technology Programs," and ,l A Broad Base Curric- 
ulum for Energy Technicians." 
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PROGRAM PLANNING GUIDE ' * 

A 1-75-Page ECUT Pro&ram Planning Guide* was prepared, reviewed, re- 
vised, and, distributed to all participants at the regional diffusion/dis- 
semination workshops. The purpose of the Guide is to describe Energy Con- 
$er\totion-and-Use technology, identify job categories for technicians work- 
in the field, and to-^ssist -planners, admir^stratoi^^facalty, and ift- 
dustrial .and community, educators 1n establishing and conducting relevant 
training programs. \ J 

. The "Guide provides a model curriculum plan and suggests methods far 
/adapting £he modutar materials to curriqula tailored to specific locations 
or employer needs. Also included is. information about educational facil- 
ities, equipment, staffing, and instructional materials needed for training 
technicians in the field.. 

, Th*e detailed course' and module outlines s and objectives revised from the 
Curriculum Development Guide have been included in an leighty-page appendix 
,of the Planning Guide. This inclusion eliminates, the necessity for continu- 
ing to make available the Development Guide. 

" Over 500 copies of the Curriculum Planning Guide^has been distributed 
to workshop 'participants and other interested state planners and school 
representatives. 

•DISSEMINATION WORKSHOPS AND OTHER ACTIVITIES v 

Definitions \>f "visibility activities" and "dissemination activities" 
are needed for clarity in disucssion throughout this report. Visibility 
'activities are those^actions that provide^nfonnation and create an aware- 
ness about the project and its produces. Dissemination is the transfer of 
-information about the curriculum and instructional materials to individuals 
or organizations ttfat are interested in implementing one or more ECUT 
.Courses . 



*Ayailable from thq Center for Occupational Research and Development, 601 
take Air Drive, Suite C, Waco, Texas 76710. " - 
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♦ Project staff visits.-to interested schools are dissemination activ- 
ities'/over 2(P visits were made to schools by the staff to assist the 
schools in some area of program planning or decision-making. ' 

♦ Coordination meetings with field-test site representatives are dissemi- 
nation activities; four coordination meetings were' held through tjie 

' duration of the project* ^ 

• PhOne calls with 'school ' planners and ^CUT faculty are dissemination 
activities;' the .project staff spept hundreds of hours On phone calls to 
various ^drtfSls to provide information, coordinate the supply of in-, 
stfuctional modules, and assist in' solving particular problems* A sig- 
nificant effort was also spent with employees and schools to identify 
employment opportunity for ECUT graduates* 

• The distribution of the ECUT Curriculum Planning Guide fas a dissemina-~ 
tion activity; over 500 copies of the Guide have been . distributed to 
schools and state education agencies* Because of the unexpectedly high 
demand for ECUT planning information, project funds to provide compli- 
mentary copies of the Planning Guide were nearly depleted by July 
1981. After conferring with the ED Project Officer, the remaining 
funds for* copies of the Guides were diverted to print a 12-page booklet 
about the ECUT Curriculum. Twenty-five hundred copfes of this' booklet 
(shown in Appendix 0) have been printed; 1,000 have been distributed. 



ffus^on 



Regional Diffusion Workshops 

A major dissyiination effort of the project was the five Regional Dif- 
fusion Workshops., Ten thousand copies of workshop, flyers (copy in Appendix 
£) were printed and distributed to schools, state Heducation^agencies,, and 
-employers of ECUT technicians. Jhe five workshops were held at the loca- 
tions and on the dates shown below. 
• Minneapolis, Minnesota 



May 6 and 7, 1981 
36 attendees 

Coll.ege Park, Maryland 
'May 19 and 20, 1981 ■ \ 
49 attendees 



Oenver^jColorado 
June 3 and 4, 1981 
39 attendees 



Honolulu, Hawaii - 
June 18 and 19, 1981 
19 attendees 



Atlanta, Georgia 
May 27 and 28, 1981 
«31 attendees 
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~ A typical agenda for the workshop is shewn ..in Appendix F. Considerable 
time .was, spent the first afternoon of each workshop listening to ECUT em- 
ployers (or potential employers) describe thejr needs 'iff. terms* of number of 

-jobs, andXrequired tasks thattCUTs perform;- It was felt" that this type of 
emphasis ibs^jiecessary and\needed to be said > by employers to give credi- 
bility to the employment needs and the broad,, technical diversity required 
in the ECUT curriculum. Local speakers were enlisted from near the commun- 
ity where the workshop was held;. and all industry speakers participated 

.without, an honorarium or travel reimbursement. .N 

The greatest interest in presentations at the workshops was generated 
by the representatives from the field-test schools. Many of the partici- 
pants' questions wer^ answered by the personal testimonies- of "what went 
we'll and what were the problems" at the pilot programs. .Another agenda item 
of high interest to participants was the discussion pn "Use of the ECUT 
Materials. in Adult Education and Employer Retraining Programs." 

Each participant, completed a Workshop Critique and prepared a tentative 
ECUT dissemination strategy for his „or her state. Most participants felt 
that the program had some applicability in their state and they planned to 
distribute the* volume of material that they received. A workshop fcfl low-up 
letter from the representative from California is included in Appendix.JSyfo 
indicate one response to the workshop. 

A frequent comment on the Workshop Evaluation was "We will need to have 
you conduct periodic workshops for our faculty on the UTC Physics." In re- 
sponse to this perceived need TERC-SW (now the Center for Occupational 
Research and Development) has conducted two UTC workshops (July 8-9, 1981, 
and Novsmber 9-10, 1981), and plans to* conduct two workshops -each year 1n 
its locltion in Waco, Texas. A lettyer from a participant .in the November 
1981 workshop is shown in Appendix Hi ' » 
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- ' CONCLUSIONS AND RECOMMENDATIONS 

In recent years, curriculum development programs with potential of 
national significance have become # very precious for two reasons. The first 
is because, if they , are "organized properly, with sufficient flexibility to 
permit them to b$ tailored to local needs, their adoption by institutions 
and employers will save much time, effort, and money 'by eliminating the need 
for each organization to completely "reinvent the wheel." 'secondly, these 
natfonal programs arp precious' because they are rare; the prospect of new 
vocational educational initiatives such as these being funded at the federal 
level is extremely doubtful in the next several years. With Jtfiese thoughts 
ip mind, one realizes that a dfscusfion of the results. and conclusions for 
this project must be more than statements that, high-quality instructional 
programs and materials have been properly designed, developed, evaluated, 
revised, and disseminated. The importance of this project must be evaluated 
on the real Impact that th? project has made on technical education and the 
perceived impact that should be, realized in the next few years. 

CONCLUSIONS . • - " f-A> 

- The Energy Conser*Vation-and,-Use Technician project has thre£ major 
areas of national' impact potential.' 

1. New Postsecondaryx Technician Programs in Energy Conservation-and-Use 
Technology: 

The following schools are currently Qfferirtg energy-related cur- 
rlcula and courses using some or all of the ECUT materials:' 
Tacoma Community College, Washington 

Red Wing Energy Education Center, Minnesota - - , 

Horry-Georgetown Technical Education Center, South Carolina % 

916 Area Vocational School , Minnesota 

Colorado Northwestern Community College, Colorado. 

Pitt Technical Community College 

Greenville Technical College, South Carolina 4 

Pitt Technical Institute, North Carolina ' 



^ • The following organizations have purchased complete sets of all . 

i ^the ECUT course materials and are reviewing, them to determine which 

will be used in the near future? , 

Illinois Valley Community College ~ 

University of Hawaii 

University of Alaska 

California Department of Education 

Hutchinson Area Vo-Tech School , 4 

Midwes£ Careers Institute 
* Northern Kentucky University 

Utah Technical College ' J % 

Alabama Technical . College / 
College of Southern Idaho 

Moraine Valley* Community Col.lege , • 

Western Iowa Technical College 
Frederich Community College * 
The Indianhead VTAE District 
Florida State University 

; * As a result of attending the ECUT regional dissemination workshops 

held in May -and June, 1981, representatives from the following states 

have indicated the possibility of all or par^ of the ECUT materials 

being used in schools within their state: 

Minnesota Wisconsin" Michigan Iowa ' Texas * 

Wyoming . 1 Illinois' Maryland New Jersey Pennsylvania 

Rhode Island New Hampshire* Delaware Ohio N. Carolina 

< Florida - Arkansas Kentucky Georgia S. Carolina 

Tennessee Alabama ' Kansas Virgin Is. Mississippi 

Indiana *- Utah ^£olorado Idaho ' Alaska 

Nebraska Washington ATTiaqa New Mexico* California 

Hawaii . 0 ^* 

.2. Use of ECUT Course Materials for Adult Education and Employer Retrain- 

* 

ing Courses - 

The most widespread use of ECUT materials for* adult education 
courses has been* at Rochester Area 'Vocational School, Minnesota (Ms. 
Jeanne Brownl&ck, Energy Coordinator). The greatest use of 'ECUT mate- 
rials far employer refraining has been at Los Alamos National Labora- . 
tory, Newjtexico (Ms, Gloria Cordova). * 
' •. As a. result of attending the ECUT regional dissemination work^\,, 
shops, representatives from the following states have indicated the 
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possibility of selected ECUT materials being used for adult and commun- 

ity education courses within their states: 

* « * 

Minnesota Wisconsin Michigan Iowa - Ji. Carol ina, 

ftyoming Illinois Maryland New Jersey , S. Carolina' 

Rhode Island^ New Hampshire Delaware "Ohio Mississippi- : 

Florid^ /Arkansas Kentucky Georgia Ataska 

Tennessee' . Alabama Kansas Virgin*Is. California 

Indiana > <Wfcah % Colorado New Mex ico .Texas ^, 

Nebraska' Washington Arizona - Idaho ' . Pennsylvania 

Hawaii ' \ ' ' , 

Use of the-ECUT Technical Core in Restructuring. Engineering Curricula 

* 

to Provide a Broad Technical Base - 

The mo^r^r-reaching and important . impact of the ECUT Project is 
the availabilit^of an Interdisciplinary, technical -core curriculum for 
-training engineering technicians in a number^ of» specialty areas such' 
as: . 

Electronics'- 

Computers - ' 

Laser/electro-optics 
Biomedical equipment 

^Electromechanical - . ^ 

, Robotics 
Electrical* power production 
Production equipment maintenance 
Building maintenance 



Jhis gaal will also be the slowest to achieve. Although it was 
not a specific objective of this project, some work is already underway 
to Indicate that schools will eventually utilize the "technical core" 
concept in technician curricula. 

•North Central Technical institute, Wausau, Wisconsin, has begun to 
move towcfrd an interdisciplinary curriculum for their Laser/El ectrtf- 
Optics Technician program. Albuquerque Technical-Vocational Institute 
is seriously ' considering most of thq* ECUT core for their Electrical 
Power Production program. Tacoma Community-€ol lege plans to implement 
other technician programs by'changing thpf fi ve-or-slx specialty courses 
in their ECUT curriculum. Jackspn Vocational -Technical School in 
Arkansas has indicSW^a desire to use most of the ECUT core materials 
in thai ^Electromechanical Technology program. 
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The first step for a school to* implement an interdisciplinary 

technician curriculum |s to utilize tHe Unified Technical Concepts 

Physics. UTC is at the very heart of the technical core. The follow- 

ihg schools and employers have sent one or more faculty representatives 

to CORD-sponsored J UTC woi^shops in 1981: 

* i Moraine Valley Community College, - Illinois 
v ' Southern University of Shreveport,- Louisiana 
— > — Pa rkland Coll e g e , Illinois 

Bee County College', Texas 

College of Southern Idaho 

Seward Community Cbllege, Kansas 

Anoka AVTI, Minnespta 

Prince George's /Community Sollege, 

Honolulu Community 5 College, Hawaii 

Oklahoma City Jr College, Oklahoma 

Daytona Beaeh Community College, Florida 

Bainbridge Junior College, Georgia * - 

Lewis & Clark State- Collese,Mdaho 

Detroit Edison Company, Michigan % \ 

Gulf States Utility Company, Texas 

South Carolina Electric^ and Gas Company 

Salt River* Project 
i'' Los Alamos National Laboratory 4 



Maryland 



> 



1 Two situations exist throughout the country that may cause many 
schools, interested irvTan ECUT program, to be very reluctant in imple- 
menting it quickly. .- One of these is the oscillatory nature of our 
country's- sense of urgency related to energy, conservation. When fuels 
are in short supply and energy prices rise, we react strongly to the 
need to _save energy. However, when current supplies become more abun- 
dant and/or the public becomes accustomed to the higher prices, apathy 
sets in and energy conservation no longer seems as important. 

The secorrd .situation relates to th£ perceived inadequacy^ idea- 
tional funds at federal, state, and local levels. In this presenr cli- 
mate (which may persist for several years) rfew educational programs and 
initiatives in education are all but impossibleMn many states*. 6 Even 
travel to curriculum workshops, is limited or denied in some states. 
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RECOMMENDATIONS 

• The time schedble for this project was necessarily limited to three 
years. In order to have field-test sites for , the entire two-year cur- 

x riculum, schools had fee^beg^n teaching the ECUT courses in less than a 
•year from the beginning of the project. There is no way that all the 
sequential events called for. in the first year of the project can be 
attended properly. It is recommended that in the future similar proj- 
ects be scheduled for a five-year duration. 

• Considerable interest in the |CUT materials has been demonstrated by 
schools and employers. Additional dissemination efforts are required 
to move the^L interests into high-quality course and program 
offerings. t Pa^pcularly important to the ECUT Project Director is the 

continued effort to disseminate the technical core concept in 
technician curricula. This will be a slow prdcess, but one that leads 

.to a ^oal that* is worthy of the task. "Support for this dissemination 
effort is greatly needed. 



\ 




* 

i 



' » /;■' 33 



- 'APPENDIX A, 
PROJECLADVISORY COMMITTEE 



Mr* Ronald Beckman, Energy Pro- 
gramming ^Coordinator & Super? 
visor of Technical Education 
North Central Technical Institute - 
~ wausai^4*isconsin- — - 

Mr* SaJhjBorden 

Dean* of instruction 

Indiana "Vocational Technical College 

Terre Haiate, Indiana 

Mr* 0. Charles Carter, Jr. 
Manager of Consumer Servi-ces 
Dallas Power & Light Company 
Dallas, Texas 

-Dr. Ed Darby, Assistant Director 
Academic Affairs 
Oklahoma State Tech 
Okmulgee, Oklahoma ^ / 

Dr. Alan bay 

Greenville Technical College 
Greenville, South Carolina' 

Mr. Robert D. Dillsaver 

Vice President of Employee Relations 

tities Service Company 

Tulsa, Oklahoma * * 

Ms i fat Enz 

Director of Energy Education Center 
Red Wing Area Vocational Technical ^ 
Institute 

Red Wing, Minnesota 

Mr. W. Scott Fellows 
Director of Special Programs 
Southern States Energy Boa^d 
Atlanta, Georgia 

Mr. John J. Gammuto 

Director of Program Development 

Commonwealth Edison Company 

» Joliet, Illinois 

* - ' 

Dr. Arthur H. Guenther % 
Chief Scientist 

U. S. Air Force Weapons Laboratory 
Kirtland Air Force Base, New Mexico 



Mr. Arlan Hackbarth 
Director of Energy Technology 
. Marshalltown Community College 
Marshall town, Iowa ' * 

9 

J>r.^Jim Hahesy, Director 
Adult & Continuing Education 
Asnurftuck Community College 
Enfield, Connecticut 

Mr. Geroe Hildman, Chief Engineer 
Scott S^White Memorial Hospital 
Temple, Texas 

Mr. Donald J. Hosterman 

WIPP Project Division 

Sandia Laboratory 

Albuquerque, New Mexico 

* 

Dr. Robert D. Krienke 
General Manager, Waco Campus 
Texas State Technical Institute 
Waco, Texas m 

Mr. E. H. Lciuten 
Energy Conservation 
Vought Corporation J§ 
Dallas, Texas 



Mr. John David Lawrence, President 
Datascan Energy Audrt-Systems 
Elkhart, .Indiana'- 

Mr. Bill : Ma{heny > * . 
ESC Trafning Development * 
Texas Instruments 
Dallas, Texas 

Mr. Charles Maybeck 
Chairman of Energy Programs 
Daytona, Beach Community College 
Daytpna' Beach, Florida 

Mr. Ernest Mayeux, 6eneral Manager 
Dallas Downtown Office Building 
Trammel Crow Company m 
Dallas, Texas 

Ms. Jyonna McCabe J 
Director of Enfercjy Technology 
Tacoma Community College 
Tacoma, Washington 
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Dr. Faye McQuiston, Chairman 
.ASHRAE Education Committee 
Professor of Mechanical Engineering 
Oklahoma State University 
Stillwater, Oklahoma 

Dr. George Mehallis 
Executive D/i rector 
■ Technical Edjuca.ti on 
Broward Community College 
Fort Lauderdale, Florida 

Dr. -Raymond E. Morrison 
Training Program Supervisor 
Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 

Mr. Tom Jtetd— ^ 

Vice President^ Director 
Horry Campus 

Horry-Georgetown Technical College 
Conway, South Carolina v 

Mr. Bill Robinson 

Staff Engineer, Energy Conservation 
Holiday Inns/ Inc../ 
Memphis, Tennessee 

Dr. Richard Rounds, .Director 
Day Division 

Albuquerque Technical Vocational, 

Institute 
Albuquerque, New Mexico 

Mr. Jerry Schmehl , Consultant ', ' 
Division of Technical Vocational J 

Educati on > 
Minnesota Stefte Department of 

Education *• • 
Saint Paul, Minnesota 

Mr. Martin Schwartz 
Director of Research 
Camden County College 
Blackwood, New Jersey _ * 

ffi). Milton R. Simonds 
nergy Coordinator 
FMC Corporation 
Philadelphia, Pennsylvania . 

Dr. Wilson Sorenson,, President *'. 
Utah Technical College at Provo • 
Provo, Utah 



Mr. John J. Taltert 

American Institute of Plant Engi 

E^Systems 

Dallas, Texas 

^Mr. RuTon Wells ^ 
Associate' Dean 

Utah Technical College at Provo 
Provo, Utah 
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APPENDIX B 
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^JYPES/OF EQUIPMENT* BY CATEGORY, WITH WHICH EGUTs ^ORK 
INSTRUMENTATION AND CONTROLS ELECTROMECHANICAL DEVICES, continued. 



Rotameters " . 7 

Differential Pressure Devices' 
Pi tot Tubes.; 

Turbthe "Meters' , 
Anemometers * ' 

• Gpen Channel Wires v > 

Magnetic Flowmeters* 
Liquid-in-Glass Thermometers , 
Liquid-Filled DtaT Thentometers 
Bimetallic Thermometers 
Crayon Temperature Indicators m 
: LiqjJicUTemperature Indicators 
Pellet Temperature Indicators 
Resistance Temperature Indicators 
Microcomputers . * < 

Thermocouples " 
Optical Pyrometers 
Tota^Radiation Pyrometers 
Manometers 

Ifmp Diaphragm Gages 

Bourdon and Bellows Gages v. 

Sight Gages ^ 

bubble Tubes > 

Float/Buoyancy Meters 1 

Capacitance Leve.l Gages 

Direct Current Meters 

Alternating Cu/rent Meters 
^Multimeters • 
» Gas Analyzers ' . 

Servos . 

Solenoids 

ELECTROMECHANICAL DEVICES 

Motor Speed Controllers 
Motor .Starters/ / ^ 
Autotransf ormers 
Servos 

Motors, A.C., ; D.C, 

Generators, A.C«, DX* 

Relays 

Buzzers 

Vibrators * 
■ Horns 

Brushes 

Contacts , 
•Starting Capacitors 



Meter Movemenrts/Meters 

Servomechanisms 

Switches 

Fuses 
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MECHANICAL DEVICES 'AND SYSTEMS 



Belts < 
Sfleaves 
'Chains ■ 
Sprockets 
Gears 

Transmissions 
Speed* Reducers 
Shafts 

Couplings and Joints 
-Bearings 1 ^ 
Seal s 
Gaskets 
O-Rings 
Clutdies 

Linkages" # . 
Cams and Cam Followers 
Fans and Blowers 
Valves ' ' 
Packing 
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THERMAL ENERGY PRODUCTION AND CONVERSION 
' DEVICES/SYSTEMS 

Boilers s 
Superhlaters ' 
Turbines 
^olar Hot Water 
Solar Hot j\ir 
Heat Pumps ' 

Waste Heat Recovery Systems 

HVAC Systems 

Li ghti ng/ II 1 umi nation 

Heat Exchangers * 
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HANff^ND POWER TOOLS 



ELECTRONIC DEVICES AND SYSTEMS, continued. 



Conventional 'Hand Tools: 
Hammers 
Pliers 

Screwdrivers . 
Common Wrenches 
Torque Wrenches 
C * Hand Power Tools: 
Drills ^ 
Sanders'" 
Grinders 
Saws 

Bench & Floor Power Tooht: • 
Drill Presses 
Bench Grinders/Polishers. 
Mills 
Lathes 

Sdrfacers/Planefs^ 

Vises' 

Saws 

Metal Working Tools: v 

Hand Breaks 
* Hand Shears 

Notchers 
Precision Measuring Devices: 

Levels ^ 

Squares „ 

Rules 

Micrometers 
~ Radius Gages - ' 

\ % Other Dial Type Gages 
Drawing Tools: 
T-Squares ^ 
b Triangles * m 9 ' 

"Compasses- 
Dividers 
Templates* 
Curves 

Marking Instruments 

Lettering Devices^ 

i 

e 

ELECTRONIC DEVICES AND SYSTEMS 

Resistors 

Potentiometers 

Capacitors 

Inductors 

Transformers * . 

Chokes 

Rectifiers 

Diodes 



Transistors 
SCRs 
Tri acs 

Vacuum Tubes 

Gaseous Tubes 

Gates 

Inverters 

LEDs< 

CRTs 

Oscilloscopes 

Vacuum Tube Multimeters 

Logic Anaflyzer 

Transistor Digital Multimeters 

Oscillators 

Frequency Counters 

Volt-Ohmmeter 

Amp Probe 

Bridges 

Photovoltaic Cells 
Photoconduct;iVe Cells 
Batteries 

FLUID POWER SYSTEMS 



Pressure Measuring Devices 
Pumps 

.Compressors * 
? Motors (Fluid) 
Cylinders 

Limited Action Rotary Devices 
Hoses 

Pipes and Tubing 
Connectors 
Fittings 
Valves 

Valve Actt&tors ^ 
Accumul atorsj^ * 
Reservoirs £ 
Auxiliary Tanjs 
Separators 
Filters 
Strainers 
Lubricators 
Regul ators 
Oil Heaters 
Dryers* « \ 
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RESEARCH AND DEVELOPMENT 
LABORATORY EQUIPMENT 

Hot Cells \ 
.Fuel Cells 
Glove Boxes 

Master-Slave Manipulators 

Intruder Sensor Systems * 

Detection Systems 

Vertical Axis Turbinfes 

Vacuum, Recovery Systems 
' Purification Systems' 

Spectroscopy Systems 

Photovoltaic Generators 4 

Pressure 'Systems 

Computers 

Minicomputers 

Microprocessors 

Graphic Display Devices 

Assay Instrumentation * 

Pulsed Neutron Generators 

Solar Tracing and Collection - 
Systgpts^ 

Seismic SKsors \ 

Sei$momell?s j ; 

IjOn Implantation Devices 
aaste -Vjj^ificatit)m-Eumaces~-^ * 

Magma 'Effects Simulation Furnaces 

Thermoelectric Generators 

Cryog6r)ic -Systems 

Superconducting. Magnets. 

SilicofNSplar Cells 

El ectro-Opti^ Fibers and Couplers 

Explosives, & Explosive Devices 



ELECTRICAL P^WER AND ILLUMINATION DEVICES 
Wiring/CSbles 

Switching Gears , 

Fuse Boxes/Fuses % 

Circuit Breaker Boxes/Circuit Breakers 

Conduit 

Lamp Fixtures 

Ballagts/Starters 

Lamps/Incandescent 

Lamps/Fluorescent 

Lamps/Gas Discharge 

Solid State Dimmers 

Timers 

Connectors 

Convenience Outlets 

Transformers 
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ENERGY CONSERVATION-AHD-USE TECHNICIAN 






t 


RECOHMEHOED CURRICULUM 






QUARTER SYSTEM . . 

• 








• 

i 


Lec. 


Lab. 


Contact 
Hours 


First Quarter 








Chenrlstry for Energy Technology I 
♦Fundamentals of Energy Technology , 4 
Technical Math I 
Hlcrocouputer Operations 
Technical CocanuM cations 


3 
3 
3 
3 
4 
16 


3 
0 
0 
3 
0 
T 


6 
3 
3 
6 
4 

n 


Second Quarter 




Unified Technical Concepts I (Physics) 
Chemistry for Energy Technology II 
♦Energy Economics 
Technical Hath II 

Schematic and Blueprint Reading f 


. 3 
3 
3 

3 . 
1 
13 


* 6 
3 
0 
0 
3 
12" 


9 
6 
3 
3 
4 
IS 


iniru yuarucr » 








Unified Technical Concepts II (Physics) 
♦Energy Production Systems 
Mechanical 0ev1ce$*and Systems 
Fundamentals of Electricity and Electronics 


3 
3 
3 
3 


6 
0 
3 
3 
if 


9 
3 
6 
6 

TX 


Fourth Quarter 








Unified Technical Concepts III (Physics) 
Electromechanical Devices 
Electronic .Devices and Systeos 
Elective x 

J 


3 
3 

4~ 
3 


6 
3 

- 4 
0 


9 
6 
8 
3 


Fifth Quarter 








Electrical Power and Illumination Systems 
Microcomputer Hardware 
Seating, Ventilating and Air Conditioning 
♦Energy Conservation \ 


3 
•3 
4 
3 
io 


3 

3* 
4 

> _3 


6 
6 
8 

, 6 

JZ 
co 


Sixth Quarter 








Fluid Power Systems 

♦Energy Audits t * * 
Instrumentation and Controls 

♦Codes and Regulations , 


3 
2 
3 
3 
11 


3 
4 
3 

3 , 


c 
0 

^ 6 

6 
I? 


♦Technical specialty courses 
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The Energy Conservation-and-Use Technician curriculum is a broad-based, 

technical curriculum organized around core courses and technical specialty . 

courses, f he core area comprises 82% of the total curriculum and contains 

«■ * 
both technical support courses and* courses that develop the systems -oriented 

•interdisciplinary skills. The specialty area contains courses that are re- 

la'te'd specifically to the needs of an energy technician. Technical specialty 

courses are marked with an asterisk. r 

- . . 46 
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ENERGY CO 




VAUON-AND-USE TECHNICIAN* 
IMMENDED CURRICULUM 
SEMESTER SYSTEM 



First Semester 



Unified Technical Concepts I 

(Physics)* % 
Chemistry for Energy Technology I 
Technical Math I 
Fundamentals of Energy 

Technology 
Microcomputer Operations 



Second Semester 



Unified Technical Concepts II 

(Physics) , 7 
Chemistry for Energy technology II 
Technical Math II 
Energy Production Systems 
Fundamentals of Electricity and 

Electromechanical Devices ' 



Third Semester 



Mechanical and Fluid Systems 
Electrical -Power and Illumina- 
tion Systems 
Electronic Devices and Systems 
Schematic and blueprint Reading 
Ehergy Conservation 



Fourth Semester 

Codes and Regulations 
Heating, Ventilating and 

Air-Conditioninc} 
Technical Communi cations 
Instrumentation and Controls 
Energy Economics and Audits 5 



Contact 



Lec. 


Lab. 


Hours 




\ 




• 3 


6 


9 


2 


2 


5 


2 


0 


. 2 


2 


u 


o 

C 




0 


c 
. O 


12 


ii 


23 


• 

.3 


6 


9 


2, 

z 


2 


5 


0 


2 


■) 


0 . 


2 


/ 

0 


A 
H 


7 





1 9 
id 

- - 


9C 




3 


4 


7 


2 


2 . 


. 4 


3 


3 ^ 


6 


i 


o 

L 


3 


o 

L 


0 
L 


4 


1 1 
II 




•57- 


2 


2. 

* 


4 


3 


3 


6 


3 


• 0 


3 


3 


3 


6 


3 


3 


6 


14 


11 


2T 
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RELATIONSHIP BETWEEN SEMESTER COURSES AND QUARTER COURSES 
ENERGY CONSERVATION-AND-USE TECHNOLOGY CURRICULUM 



Course 


Contact 
tlrs/Wk 


Wks of 
instr 


Total Contact Hrs 


Course 


Contact 
Hrs/Wk 


Wks of 
Instr 


Total Coi 


itact Hrs 


per 
Course 


per 
Cluster 


per 

Course^ 


per 
Cluster 


Uiilf. Jech. Con. 1 
Unlf. Tech. Con. II 
Unlf. Tech. Coo. Ill 


9 
9 
9 


10 
10 
10 


90 
90 


270 


llnl f Tech Con. 1 

Willi . |w«Mi VWI» V 

Unlf-* Tech* Con. II 


9 




^ 135 


270 


Chen, for Energy 
Technology 1 

Chew, for Energy 
Technology 11 


6 
6 


10 
10 


60 
60 


120 


Chea. for Energy 
Technology ly 

Chea. for Energy 
Technology II 


4 

4 , 


J5 
IS 


60 

* 60 


120 


fund, of Cngy.^Tech. 


3 


io 


30 


30 


Fund, of Engy. Tech. 


2 


IS 


30 


30 


lech,. Hath 1 ~ 
lecn» nacn it 


3 , 

5 


10 • 

10 


I** 
30 


60 


Tech. Hath 1 
Tech. Hath II 


2 

' 2 


IS 
15 


30 
30 


60 


hicrocomp. Opr. 
Hfcrocomp. Hdwe. 
Jnstrum. & Ctrl. 


t 
0 

6 


t A 

$0 
10 


60 
60 
60 


180 


(J Hlcrocomp. Hdwe.) 
instrum. U Ctrl. 
(} Hlcrocomp. Howe.) 


6 
6 


t5 


90 
on 


180 


Energy Economics 
Energy Audits 


3 

• 6 


10 
10 


30 
60 


90 


Engy. Econ. t Audits 


. 6* 


15 


90 


90 


fund, of Electricity 

t Electronics 
Electro<aect$^tt&£. } 


' 

6 
6 


10 
10 


60 

60 j 


120 


runu. or tiecinti iy 
& Electromech. Oev. 


7 


15 


ios 


105 


— --^^—vIlZIzj^p . 

Engy . Prod. /Systems 


3 


10 


10 


30 


Engy. Prod. Systems 


~ - 2 


" 15 v 




30 


Keen. Oev. 6 Syst. 
fluid Systems 


6 
6 


10 
10 


60 
60 


120 


Hech. & Fluid Syst. 


7 


15 


105 


i05 I 


Electronic Dev. 6 
Systems 


8 


to 


80 * 


80 


Electronic Dev. t 
Systems 


6 


15 
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FUNDAMENTALS OF ENERGY TECHNOLOGY 

Fundamentals -of Energy Technology is designed'to give the student an 
overview of the field of energy conservation and use and to provide descrip- 
tions of job functions typical to energy technicians, Thp course material 
is organized to show* the compatibility of the total curriculum and the pur- 
pose of the approach chosen. * 

Energy Technology 
Sources of Energy: I 
Sources of Energy: II • 



Module EF-01 

Module EF-02 

Module EF-03 

Module EF-04 

Module EF-05 

Module EF-06 

Module EF-07 



ENERGY ECONOMICS 



Uses of Energy 
Energy Analysis 
Energy and the Environment 
Energy 4 Resource Guide 



S 



Energy Economi csN*«a course designed to familiarize the studertt with 

the enehgy-conservin^ and cost-saving measures that are. available, as well 

as the analysis techniques that are necessary for accurate evaluation of 

"energy projects, ~ — -~ * ~ ~— ------ 

Module EE-01 Fundamentals of Energy Cost Analysis 

Financial Parameters of Energy. Economics 
Financial Techniques of Energy Economics 
Economics of Energy Alternatives 
Economic Analysis and Energy Conservation Projects 



Module EE-02 

Module EE-03 

Module EE-04 

' Module EE-05 



ENERGY PRODUCTION SYSTEMS 

. Ehergy Production Systems is an in-depth technical study of processes 
and .equipment used to convert energy resources (su^h as geothemtal and the" 
sun) and fuels (such as coal and natural gat) into useful energy forms, such 
as electricity, heat and motion or light. This course will enable the Ener- 
gy Cc$feervat1on-ahd-Use Technician to select \p*4ttam energy sources and 
equiplknt for maximum econoijy, availability, efficiency and/or environmental 
quality/ 

Module EP-01 Generation of Ste<am and Hot Water,JUsing Solid Fuels 
Module EP-02 Generation %t of Steam and Hot Water, Using 4 Liquid and 
Gaseous Fuels 

Generation of p Steam> Hot Water, and Hot Air, Using Solar. 
Collectors 

Generation of Steam and Hot Water, Using Nuclear, and 
Experimental Power S.ources 
Module EP-05 v^CombusMon Engines t > < ~ . 



Hodule EP-03 
Module EP-04 
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Module EP--06 
Module EP-07 



Turbine^ «. * 

Product-ion of • Electricity 



ENERGY CONSERVATION •' 

EnergyVCenservation is? designed to give the student technical, knowledge 
and specific skills .required to perform .conservation measures relative to 
the most common- energy uses. .The student will learn and utilize the basic 
principles of energy conservation and efficiency. 

Mo4ule_EC-oi Energy Xonservation - An Introduction 

.Conservation Principles and Efficiency Measurements - 
Space Heating - 

Conservation Principles and Efficiency Measurements - 
Space' Cooling . 

Conservation Pr1ncipler~an"d EffTcTenTry-41e4.su rements 
j4ot Water and Steam Supply Systems ^ 
'conservation Principles -and Efficiency Measurements 
Illumination 

Conservation Principles and Efficiency Measurements 
Electric Motors 

Conservation* Principles and Efficiency Measurements 
Building Construction 



Module^EOr02 
Module EC-03 
•Module EC-04 
Module EC-05 
Module EC-06 
Module EC-07- 



ENERGY AUDITS ' 

This course provides an overview of the purpose, Objectives and mechan- 
ics of 'the energy audit process. Full background and procedural Instruc- 
tions precede case, studies and laboratory -practice in auditing. Finally, 
audit analyses are undertaken, with student recommending remedial actions 
based on analyses of his or her practice audits. 
Module" EA-01 TotatvEnergy Management 



Module EA-02 
Module EA-03* 
Module EA-04 
Module. EA-05 
Module <EA-06 
Module EA-07' 
Module EA-08 
Module EA-09 
Module- EA-10 
Module EA-11 



Elements of an Energy Audit 
energy Audit Procedures .and Analyses 
Buildtng Systems 
Lighting 'Systems, , 
Auditing HVAC Systems-^ Part I 
Auditing .HVAC Systems - Part II 
Auxiliary Equipment Systems 
Process Energy Systems 
Renewable Resource Applications , , .. 
Energy Audit Workbook 



HEATING, VENTILATING, ^AND AIR CONDITIONING 



This course is desigbed"to develop an understanding -of air conditioning 
-and "heating' systems and&their characteristics, applications, and limita- 
tions. The intent of this course 1s to present the basics of such systems 

' so 50 



and factors affecting the selection and efficient operatiqn of both commer- 
cial and residential heating and air conditioning equipment. 

Basic Refrigeration Cycle 
System Types 
Refrigeration Equipment 
Residential Heating Equipment * 
Boilers for Heatfng Applications 
Piping * 
,Air Handling Equipment 
Psychrometrics 



Module HO01 
ModuTe HC-02 
Module HC-03 
Module HC-04 
Module HC-05 
Module HC-06 
Module HC-07 
Module HC-08 



MICROCOMPUTER OPERATIONS 

• * 

This course covers the operation and programming of microcomputers. 
The first part of the course concentrates on general concepts such as com- 
puter codes, binary arithmetic and the major parts of most computeYs. The 
small microcomputer systems are studied and applied to typical energy- 
related data-gathering and control problems. In the third part of the 
course, a larger, disk-based system is used.* Its operation and, the kinds of 
software it uses are studied and applied to energy conservation. Finally, 
students learn the elements. of BASIC programming. ^ 



Module MO-01 
'Module MO-02 
Module MO-03 
-Module MO-04 
Module MQ-05 
Module MO-06 
Module MO-07 



Computer Cddes 

Microcomputer Architecture e 
Microcomputer Applications 
Disk-Bas"6d Operations 
Energy Applications of Microcomputers 
Introduction to BASIC ' , 

BASIC Programming 



MICROCOMPUTER HARDWARE ' ' 

t « 

This course begins with an introduction to integrated circuit Jogic and 
a discussion of th§ common electrical and logical digital interfacing tech- 
niques. Specific techniques for getting both digital and analog data into 
and out o'f microcomputer^ are surveyed. Applications of these techniques to 
actual control problems are- 'illustrated. Finally, data communication ideas 
and microcomputer troubleshooting techniques are covered. 



9 
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Module MH-01 
Module MH-02 
Module MH-03 
Module MH-04 
Module MH-05 
Module MH-06 
Moudle MH-07 



Digital Components' ^ 
Semiconductor Logic Families • . 

Input/Output Devices^ and Techniques 
Analog/Digital Conversion '» 
Data Communication 
Bus Systems 

Troubleshooting Microcomputer Components 
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ELECTRONIC DEVICES AND SYSTEMS 

Electronic Devices and Systems is designed to provide the student with 
a working knowledge of modern electronic devices and the circuits in which 
they are employed. Electronic troubleshooting techniques are stressed 
throughout the course. Toptcs presented include rectifiers, transistors, 
SCRs and triacs, vacuum and gaseous tubes, filters, amplifier circuits, op- 
erational amplifiers, noise reduction, ditigal circuits and display devices. 

Module JED-01 Active Electrical Device's 
Electronic Analog Circuits 
Electronic Digital Circuits 
Input-Output Devices 
Analog Systems 




Module ED-02 
Mo'dule ED-03 
Module ED-04 
Module ED-05 
Module ED-06 



Digital .Systems 



ELECTRICAL POWER AND ILLUMINATION t 

- This course Is desigjjfiA-frty^provide the student with a practical knowl- 
edge of electrical power, distribution systems, and illumination systems. 
In addition, the students also practice electrical measurement, wiring meth- 

« 

ods, illumination measurement, circuit control - and are provided with an 
overview of the parts of the electrical'. distribution system. ^ 

ModulePI-Ol Efficiencies of Electrical Power Distribution Systems 



Module PI -02 
Module PI-03 
Module PI -04 
Module PI -05 
Module PI -06 
Module PI -07 
Module PI -08 



Electrical Power Transmission and Distribution 
Industrial Electrical Distribution 
Residential Electrical Distribution 
Electrical Energy Management 0 
Fundamentals of Illumination . 
Light Sources / 
Efficiency in Illumination Systefms 



TECHNICAL COMMUNICATIONS 



/ 



The" ability to write and speak well is important not only for the 
transfer of information; writing capabilities, afs well as speaking exper- 
tise, often have an effect on the employee' s /advancement. This course, 



Technical Communications, shows the "technician/ how to, develop ideas in«a 
clear,' .organized fashion. The exere4*es included in each module will help 
the student put new skills into practi<£, • '' 



Module TC-01 
Module TC r 02 
Module TC,-03 

MIS 18:81 



Introducing Technical Communications 
Conducting and Reporting /Research 
Writing Outlines and Abstracts 
Writing/Definitions 
Describing Mechanisms 
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Modbrie TC-06 Describing a Process V 
Module TC-07 Performing Oral and Visual Presentations 
Module TC-08 Preparing a Final # Repart 

f^CHANICAL' DEVICES AND SYSTEMS 

Mechanical Devices. and Systems is an in-depth study of thk principles, 
concepts and Ipplications ^f various mechanisms that may be .encountered in 
industrial application of energy use and conservation. The mechanical com- 
ponents and systems are divided into eight modules of instruction, covering 
operational procedures, uses, maintenance, troubleshooting, and repair and 
replacement procedures. The procedure or application portion of the modules 
will emphasize practical maintenance „asd installation of equipment and, se- 
lection anjd specification of proper replacement components from manufac- 
turers 1 catalogs. 

Module MS-01 Belt Drives 

Module MS^OZ ' Chain Drives ■ ^ 

Module MS-03 Gear Drives 

Module MS~04 Drive Train Components I 

Module- MS-05 Drive Train Components H ' v 

Module MS-06 Linkages 

Module MS-07 Fans and BJowers 

Module MS-08 Valves ^ 



ELECTROMECHANICAL DEVICES % • 

Electromechanical Dfevices is designed to provide the student with a 
working knowledge of control elements in electrical circuits, transformers, 
motors and generators. Topics presented include switches, circuit breakers, 
reilays, fuses, transformers*- d*c and a.c. motors, and generators. 

Module EM-01 Elettrbmechauical Devices - An Introduction 

Module EM-02 - Control Elements in Electrical Circuits 

s ModuVe EM-03 Transformers , 

Module EM-04 . Generators and Alternators ✓ 

Module EM-05 D.C. Motors and Controls 

• I Module EM-06 A.C. Motors' and Controls 

Module EM-07 Synchromechanisms 

• *» * 
INSTRUMENTATION AND CONTROLS 

\ Instrumentation and Controls is designed to provide the student With 
practical knowledge and skills in tffe specification, use and calibration of 
measuring devices and the principles and applications of automatic control 
processes. The course stresses the integration of knowledge gairfed in pre- 



vious courses through' the detailed examination of control systems for elec- 
tric*? power production, -heating, air conditioning, and manufacturing.' 

'" : Module IC-01 Principles" of Process Control ' 

Module IC-02 Instruments for Fluid Measurements - Pressure and Level 

r ' Module IC-03 Fluid Flow Measurement 

v Module IC-04 Instruments for Temperature Measurement 

Module IC-05 Instruments for Mechanical, Measurement 

Module IC-06 Pneumatic Controls. 
Module IC-07 * Automatic Control Systems 

Module IC-08 Boiler and Other Special Control Systems . 

FLUID POWe/ SYSTEMS' s 

Fluid Power Systems is designed to give the student an overivew Qf 
fluid power technology and a working knowledge of each of the components 
used in fluid* power circuits., Hydraulic-=and pneumatic systems will be dis-< 
cussed, with emphasis placed on troubleshooting /and maintenance procedures 
involved in each, topics presented will include fundamentals of fluid dy- 
namics, conventional fluid circuits, and fluid, power components. ■ 

Module FL-01 Introduction and Fundamentals of Fluid Power- - 

Module FL-02 ' Fluid Power Properties and Characteristics 
Module FL-03 Fluid Storage, Conditioning, and Maintenance 
, Module FL-04 Pumps, and Compressors 
Module FL-05 Actuators and. Fluid Motors 
Module FL-06 . Fluid Distribution and Control Devices 
Module FL-07 Fluid Circuits 
* Module FL-08 * Troubleshooting Fluid Circuits 

CHEMISTRY FOR ENERGY TECHNOLOGY . 

Chemistry for Energy ^Technology is a course designed with a special em- 
phasis on all aspects of 'chemistry as it relates to the work of an energy 
^technicUn. The basic chemistry information and techniques presented in the 
11 modules of this course have been deemed necessary for the applications 
' that will be encountered by the energy technicians. 
BOOK I 

Module .CH-01 . Safety in -Chemical Operations 
Module CH-02 Structure of Matter 
Module CH-03 Chemi<cal' Equations and Calculations 
Module CH-04 " Refrigeration, Gases, Air Pollution 
Module CH-05 1 Solutions 
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Module CH-06 Corrosions and Electrochemistry . 
Module ^CH-07 Metals and Ceramics' 
Module Cft-08 'Thermodynamics and Thermochemistry 
Module CH-09 Fuels 

Module CH-10' Plastics, Adhes(ves, and Lubricants 
Module" CH-11 Nuclear Chemistry \ " 



o 
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APPENDIX D * 
ECUT INFORMATION BOOKLET * 
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Energy it no longer a simple issue. As energy industries expand, technical occupations 
associated with energy production, conservatidn, and utilization will change dramati- 
cally, 

Modern equipment used In homes, businesses, institutions, and factories is complex. 
This equipment typically consists of systems that utilize cdmbi nations of mechanical, 
electrical, thermal, fluidal and/or optical component's. Frequently these systems are 
controlled by electronic computers or microprocessors. 

A new generation of "systems-oriented" technicians is needed to develop, Install, op- 
erate, maintain, and repair this iypeof equipment. Narrowly-trained specialist s^re no 
longer sufficient or adequate for these tasks. The demand of this changing technology 
is for interdisciplinary technicians possessing TwmWnattoni^fTe^ 
edge. 

Career Opportunities ^ 

Energy technicians wiljjbe needed In a verletyof occupations, such as: < 

• In research JUgTaevelopment labs as a support to engineers and scientists, 

• in powaffjlanti and factories to develop and maintain production equipment. 

• in service organization! as energy audit technicians, 

• In businesses, institutions, hotels, and apartments for responsibilities in maintain- 
ing plant equipment, > 

•' and in wtos and Installation of new, energy-related equipment such^s solar heat* 
ing or electric conversion systems. 

Training Programs and Materials 

Energy .Conser vol lon-and -Use Technicians can now be trained or novo their skills up- 
graded though the use of a two-year curriculum, training programs, or Instructional 
materials developed and tested by the Center for Occupational Research and Develop- 
ment {formerly Technical EdtuxtiorvResearch Center - Southwest}. Funding wot 
provided thfougfia contract with the U, S, Department of Edu cat fon/O Mice of Voca- 
tional and Adult Education* * 

Two-year post secondary institutions can implement the entire'curricuJurruts re c or n . — — 
mended In thhbooklot for oither thequa&tur or semester systems, or thay can "tai- 
lor" it to local and/or regional needs. The flexibility of tho modularized Instructional 
motortals of feriahis advantage to all schools. 

In addition, many courses within the ECUT curriculum aro idoal for use in continuing 
adult education, by industry- training personnel, and for community consumer energy 
awareness classes. k *' ^ 



ENERGY CONSE R VATION-AND-USE 
TECHNOLOGY 
COURSE AND MODULE TITLES 



FUNDAMENTALS OF ENERGY TECHNOLOGY $17.60 
Fundamentals of Energy Technology is deponed to give the student an overview of 
U^ltekl of energy conservation and use and to provide descriptions ol job functions 
typical to energy technicians. The course material is organised to show the compat- 
ibility of the total curriculum and the purpose of the approach chosen. 

Module EF-01 Energy Technology 
Module EF-03 Sources of Energy: I 
Module EF-03 Sources of Energy: II 
Module EF -04 Uses of Energy 
Module EF -05 Energy Analysts 

J4oiluJe_I£^„^ 

Energy Resource Guide 



rVtodule EF-07 



ENERGY ECONOMICS 

Energy Economics is a course designed to familiarize the sjudeni with the energy 
conserving and cost saving measures that are available, as well as the analysis tech 
roquet, (hat are necessary for accurate evaluation of energy protects. 
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Module EE-01 Fundamentals or Energy Cost Analysis 

Module EE-02 Financial Parameters of Energy Economics 

t ^ Module EE -03 Financial Techniques of Energy Economics ^ 

Module EE-04 Economics of Energy" Alter natives 

Module EE -06 Economic Analysisand Energy Conservation Protects 

ENERGY PRODUCTION SYSTEMS $17.50 
Energy Production Systems is an m-dep th technical study of processes and equip- 
ment used to convert energy resources (such as geo thermal and the sun} and fuels 
(such as coal and natural gas) info useful energy forms, such as electricity, heat, and 
motion or light. This course will enable the Energy Conservation-end- Use Techni- 
cian to select optimum energy sources and equipment for maximum economy, 
availability, efficiency, end/or environmental quality v 

Module EP-01 Generation of Steam and Hot Water. Using Sold Fuels 
Module EP-02 Generation of Steam and Hot Water , # Using Liquid and 
Gaseous Fuels 

Module EP-03 Generation of Steam, Hot Water, end Mot Air. Using Solar 
Collectors 

Module EP-04 Generation ol Steam and Hot Water. Xlsinr/Nudcar and E* 
penmen! of Power Squrces 
Combustion Engines 

Turbtnes * — — - \ — 



ModuliTEP-OS 
Module EP-06 
Module EP-07 



Pioductioo of Electricity 



S 
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ENERGY CONSERVATION * ,7 *5£ 
Energy Conservation is designed to give the student technical knowledge and specific ' 
skills required to perform conservation measures relative to the most common energy 
uses. The student will learn and utilize the basic principles of energy conservation 
and efficiency. 

Module EC-01 Energy Conservation - An introduction 
Module EC-02 Conservation Principles and Efficiency Measurements - 
Space Heating 

Module EC-03 Conservation Principles and Efficiency Measurements - 
Space Cooling 

Module EC-04 Conservation Principles and Efficiency Measurements - 

1 Hot Water and Steam Supply Systems 
Module EC-OS** Conservation Principles end Efficiency Measurements - 
Illumination 

Mfrdule EC -06 Conservation Principles end Efficiency Measurements - ' 
Electric MotorsX 

Module EC-07 Conservation Principles and Efficiency Measurements - 
* t Building Construction 

EN€R<JY AUDITS " ' "$27^0 

This course provides* en overview of the Qurpove, objectives, and mechanics of the 
energy audit process. Full background end procedural instructions precede case stud 
Its and laboratory practice in auditing. F mally, audit analyses are undertaken, with 
student recommending remedial actions based on analyses ol his or her practice 
audits. 

Module EA-01 Total Energy Management • 
Module EA-02 w Elements 6i an*Ehergy Audit ^ ^ 

Module EA-03 Energy Audit Procedures and Analyses 

Module EA-04 Building Systems * 
Modulo EA-05 Lighting Systems y 
Module EA-06 Auditing HV/fc Systems - Part I 
Module EA-07 Auditing HVAC Systems - Part It • 
Module EA-08 Auxiliary Equipment Systems 

Module EA-09 Process Energy Systems * 
Module EA-10 Renewable Resource Applications 
Module EA-11 Energy Audit Workbook 

* ' TECHNICAL SUPPORT COURSES 

The following Support Courses have been developed by CORO/TEROSW as a part of . 
the broad technical-based, interdisciplinary curriculum on the Energy Conservation* 
end-Use project. Howeypr, because of the nature of the contonts of these courses, they 
may be used in a variety pf technical programs* As an example. Technical Communi- 

c#joromMWJ*i uiilLre4ioj>xoflra/ns>uct) $i&\itftMJji&BQtoii)tJ*nsl Ui«Vf IkUojl 

.Optics/ 

. k 
< continued or>pdge 6) 
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ENERGY CONSERVATION-AND-USE TECHNICIAN RECOMMENDED CURRICULUM 
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QUARTER SYSTEM 







• * 


# 

Contact 


FIRST QUARTER ' 


tec. 


tab. 


Hours 


Chemistry lor Energy Technology 1 


3 


3 


6 


Fundamentals of Energy Technology 


3 


0 ' 


3 


Technical Math 1 * 


3 


0 


3 


Microcomputer Operations 


3 


3 * 


6 


Technical Communications 


4 


' 0 


4 




HT 


IT 


*22 



SEMESTER SYSTEM 



FIRST SEMESTER 
Unified Technical Concepts I (Physic?) 
Chemistry lor Energy Technology | 
Technical Math I 

Fundamentals ol Energy Technology 
Microcomputer Operations 



Lec 

3 
3 
2 
2 
3 

75 



/ 

Lib 

6 
2 
0 
0 
3 

Tf 



Contact 
llours 

9 

5 

2 
.2 

6 
?4 



SECOND QUARTER % 

Unified Tedjnical Concepts I (Physics! 
Chemistry lor Energy Technology II 
Energy Economics 

* Technical Math II 

* Schematic and Dluepr int Reading 



THIRD QUARTER , 
Unified Technical Concepts II (Physics) 
Energy Production Systems 
Mechanical Devices and Systems 
fundamentals of Electricity and Electronics 

ro m . * 

FOURTH QUARTER 

Unified Technical Concepts III (Physics) 

Electromechanical Devices 

Electronic Devices and* Systems 

Elective 



FIFTH QUARTER 

Electrical Power and Illumination Systems 
Microcomputer Hardware 
Heating. Ventilating, and Air Conditioning 
Energy Conservation 



SIXTH QUARTER 

Fluid Power Systems 
Energy Audits 

Instrumentation and Controls 
• Codes and Regulations 
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SECOND SEMESTER 



3 


6 


9 


3 


3 


6 


3 


0 


3 


3 


0 ' 


3 


1 


3 


4 


W 


12 


25 



3 -x 6 

3 \ 0 

3 ) 3 

3 / _3 



12 



- 3 . 

si 

3 



i 

6 

3' 

4 \ 



0 

W 



9 
3 
6 
6 
24~ 



9 
8 
26 



i 


3 


6 


3 


3 


6 


4 


4 


8 


3 


3 


C 


13 


13 


2G 


3 


3 


G« 


2 


„ 4 


6 


3 


3 


6 


3 


3 


6 


?T~ 


13~ 


24 



Unified Technical Concepts II (Physics) 


3 




n. 
J\ 


Chemistry for Energy Technology II 


3 


v. i 


5 


Technical Math II 


2 


0 


o 
c 


Energy Production Systems 


2 


0 


o 

* €. 


* Fundamentals of Electricity and Eleciro_mcclianicil _ 


X.. 


4 


1 

r _ c 


Devices 








• 


13 


12 


25 


THIRD SEMESTER 








Mechanical and Fluid Systems 


3 


4 


7 


Electrical Power and Illumination Systems 


2 


2 


"A 


Electronic Devices and Systems 


6 


3 


6 


* Schematic and Blueprint Reading 


1 


7 


3 


Energy Conservation 


~ ? 




A 


s. " 


n 


13 


?A 


FOURTH SEMESTER 








* Codes and Regulations 


2 


i 


A 


Heating. Ventilating, and Air Conditioning 


3 




n 


Technical Communications 


3 


0 


3 


Instrumentation awl Controls 


3 


3 


6 


Energy Economics and Audits 


3 


3 


ti 




14 


fl 




* COURSES NOT DCVElOPEO SPECIFIED ONLY 









\ 




MATERIALS AVAILABLE 

. 1) ECUT Program Planning GtJde- (170 pages) $12,00 
Includes job/task descriptions! national data on wnrklnrce 
Requirements, curriculum information, course out linos, and 
detailed program planning recommendations. 

2) ECUT Instructional Modules - student t%xi/lah materials, $2.50/ 

approximately 35 pages each {5-1j£rnodules/crotr»J> modulo 

3) Unified Technical Concepts {Physics for Technicians! 

13 Concept Modules, select from 1>0 Application (laid 
Modules (Inquire for titles end cost information). x 
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COURSE AND MODULE TITLES (continue^) 

HEATING, VENTILATING, AND At ft CONDITIONING $20.00 

This course is designed to develop an understanding of aw conditioning anti heating 
systems and their character istics, applications, and limitations. The intent of this j 
couise is to present the basics of such systems and factors affecting the selection and 
efficient operation of both commercial and residential heating and air conditioning 
equipment. ' 

Module HC-01 
Module H&02 
Module HC-03 
Module HC-04 
Module HC-05 
Module HC-06 
Module HC-07 
^ Module HC-08 



V 



GO 



Basic Refrigeration Cycle 
System Types 
Refrigeration Equipment 
Residential Heating Equipment 

Boilers for Heating Applications ' - - — 

Piping 

Air Handling Equipment 
Psychro metrics 

MICROCOMPUTER OPERATIONS $17.50 
This course covers the operation and programming of microcomputers. The first 
part of the course concentrates on general concepts such as computer codes, binary 
arithmetic and the major parts of most ■computers. The small microcomputer sys- 
tems die studied and applied to typical energy-* elated data-gathering and control 
problems. In the third part of the course, a larger, disk -based system is used. Its op- 
eration and the kinds of software tt uses are studied and applied to energy conserva- 
tion. Finally, students learn the elements of BASIC programming. 
$odufe MO -01 Computer Codes 
Module M O-O? Microcomputer Architecture " 
Module MO -03 Microcomputer Applications 
Module MO-04 D.ik *b ^d Operations 
Module M© §5 Endtgy Applications of Microcomputers 
Module MO-06 fntroduction to BASIC 
Module MO -07 BASIC Programming 

MICROCOMPUTER HARDWARE $17.50 
This course provides an introduction to hardware associated wrtf) microcomputers 
used in enerqy-conservation applications. It concentrates on^nt^er facing" and on 
input/output electronics. Design oi microcomputers is cov^rotCfonly to the point of 
enabling students to pinpoint problems and specify systems *jfn*o or wie for various 
applications. 1 

The couise begins with an introduction to integrated circuit logic and a drscutsto n of 
common electrical and logical digital interlacing techniques. Specific techniques for 
getting both digital eno*analog data into and out of microcomputers are surveyed. 
Applications of these techniques to actual control problems are illustrated. Finally, 
data communication ideas and .microcomputer troubleshooting techniques are 
covered. * 

Module MH-01 Digital Commorients 

Module MH-02 Semiconductor Logic Families 

Module MH'03 Input/Output Devices and Techniques 

Module MH-04 Analog/ Digital Conversion 

Module MH-OS Data Communication 
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Module ED -01 
Module ED O? 
Module ED-03 
Modulo ED 04 
Module ED -05 
Module ED 06 
Module EO07 



Module MII-OG Bus Systems * 

Module rvlH-07 Troubleshooting Microcomputer Components 

' / 

ELECTRONIC DEVICES AND SYSTEMS . . ' $17.50 

Electronic Devices aini Systems is designed to provide the student with a working 
knowledge ol modurn electronic devices and the circuits in which they are employed. 
Electronic tioubleshooting techniques are stressed throughout the course. Topics 
presented include rectifiers, transistors, SCRs and twacs. vacuum and gaseous tul*es. 
filters, amplifier circuits, operational amplifier*, no ise'r eduction, digital circuits, anrl 
display devices 

Concepts and Applications pi Input and Output 
Vacuum Tubes 

Solid State Devices *. 
Integrated Circuits 
Indicators and Displays 
Digital Techniques 

Analog and Digital- Systems ' 

ELECTRICAL POWER AND ILLUMINATION SYSTEMS $20.00 
This course is designed to provide the student with a practical knowledge ql Hcc- 
tncal power, distrrfiubon systems, and illumination systems.** I n addition, the stu- 
dents also practice electrical measurement, wiring mettiOih, illuminotKm rifcasuie- 
ment, circuit control -* and are provided with art overview nf the parts of the elec- 
trical distribution system. % 

Module PI-01 Efficiencies of Electrical Power Distribution Systems 

Module PI 02 Electrical Power Transmission and Distribution , 

Module PI 03 Industrial Electrical Distribution 

Module PJ-04 Residential Electrical Distribution . 

Module PI 05 Electrical Energy Management * 

Mo<lule PI -06 Fundamentals of Illumination' 
, Module PI -07 Light Sources 

Modulo PI -08 Efficiency in tlluminatinn Syste 

TECHNICAL COMMUNICATIONS - X *20.0Q 

The ability to write anrl speak well is important not only fur the traiisfmof infor/m*. 
t*on, writing capabilities, as well as speaking expertise, often Iwive an v\\v\.\ on Ijha 
employee's advancement This course, Technical Coinmunical wiis, sl*>vA Hip led 
cian how to develop ideas in a cteaj, nruam/ed lashion. Tho exmuwisi 
each inorluln will help the student put new skills into practice,^ 

Modulo TC-01 Introducing Technical ftlimmuMidiiioiis 

Mndule TC 02 Comforting and Reporting Research^ 

Module TC-03 Wilting Outlines anrl Abstracts 

Module TC-04 Willing Definitions 

Module TC-05 Describing NVchamsms f 

Module TC-06 Destrrhinq a Process 

McmIuIb TC 07 Performing Oral and Visual Presentation^ 

Module TC-08 Prqparmg a Formal Mi^iort 



In* Irchni- 
<)•*<} 111 



65 



MECHANICAL DEVICES AND SYSTEMS 



$20.00 



Mechanical Devices and Systems is an iivdepth study of the principles, concepts, and 
applications of various mechanisms that may be ancountcred In industrial epplica- 
t ton of energy use and conservation. Tha mechanical components and systems are 
divided into eight modules of instruction, covering operational procedures, uses, 
maintenance, troubleshooting, anil repair and replacement procedures. The proce- 
dure or application portion of \M modules will emphasize practical maintenance and 
installation of equipment and seufejion and specif icat ton of proper replacement com- 
ponents from manufacturers* catalogs. 

; Module MS-01 Belt Drives 

Module MS-02 -Chain Drives 

Module MS-03 Gear Drives 

"Module MS-04 (Srrve Train Components I -^jT 

Module MS-05 Drive Train Components II 

Module MS-06 Linkages , 

Module MS-07 Fans and Blowers 

Module MS-06 Valves 



ELECTROMECHANICAL DEVICES ' 



$17.50 



, Electromechanical Devices is designed to provide the student with a working knowl- 
v edge of control elements in electrical circuits, transformers, motor,*, and generators. 
, } Topics presented include switches, circuit breakers. relays, fuses, transformefvd.c. 
^w^ix, motors, and generators. ^» 



Module EMOI Electromechanical Devices - An Introduction 

Module EM-02 Control Elements in Electrical Circuits 

Module EM-03 Transfojmers 

Module EM-04 Generators and Alternators 

Module EM-05 D.C. Motors and Controls 

Module EM-06 A.C. Motors and Controls v 0 _ — ~ 

Module EM-07 Synchromecharwsms 



INSTRUMENTATION AND CONTROLS 
Instrumentation and Controls is designed to provide the student with practical 
knowledge ancf skills in the specification, use. and calibration of measuring devices 
and the principles and applications of automatic control processes. The course 
stresses the integration of knowledge gained In previous courses through the de- 
tailed examination of control systems for electrical power production, heating, 
air conditioning, and manufacturing. 

Module IC-Q1 PrindpUsof Process Control 

Instruments for Fluid Measurement s - Pressure and Level 
Fluid Flow Measurement 
Instruments for Temperature Measurement 
Instruments for Mechanical Measurement 
Pneumatic Controls m 
Automatic Control Systems % 
Boiler and Other Special Control Systems 



$20.00 



Module IC-02 
Module IC-03 
Module 1C-04 
Module IC-05 
Module IC-06 
Module IC-07 
Module IC-08 
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FLUID POWER SYSTEMS 



$20.00 

Fluid Power Systems is designed to give the student an overview of fluid power 
technology and a working knowledge of each of the components used in fluid pow- 
er arcuitv Hydraulic and pneumatic systems will be discussed, with emphasis 
placed on troubleshooting and maintenance procedures involved in each. Topics 
presented will include fundamentals ol fluid dynamics, conventional fluked rcuits. 
and fluid power components. 

Module FL-01 Introduction and Fundamentals ol Fluid Power «► , 

Module FL-02 Fluid Power Properties and Characteristics 
Xjoodule FL-03 Fluid Storage. Conditioning, and Maintenance 

Ktodule FL-04 Pumps and Compressors $ 

Module FL-05 Actuators and Fluid Motors 

Module FL-06 Fluid Distribution and Control Devices 

Module FL-07 Fluid Circuits 

Module FL-08 Troubleshooting Fluid Circuits \. 



CHEMISTRY* FOR ENERGY TECHNOLOGY 

Chemistry lor Energy Technology isa course designed with a special empbasison 
all aspects ol chemistry a* it relates to the work of an energy technician. The basic 
chemistry information and techniques presented in the 1 1 modules of this course * 
have been deemed necessary lor the apjdicatium that wilj f>e encountered by the 
energy technician. * e *" 



BOOK i 

Module CH-01 
Module CH-02 
Module CH 03 
Module CH-04 
\ Module CH-05 

BOOK M 

■ -Modulo CH-06 
Module CH-07 
Module CH-08 
Module CH09 
Module CH'10 
Module CH 11 



Salety in Chemical Operations 

Structured Matter 

Chemical Equations and Calculations 

Refrigeration. Gases. Air Pollution 

Solutions 



Corrosions and Electrochemistry 
Metals and Ceramics 
Thermodynamics and Thermochemistry 
Fuels 

Plastics. Adhesh/es, and Lubricants 
Nuclear Chemistry 
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1981 CURRICULUm WORK/HOP/ FOR... 



/ 



Minneapolis/May 6-7 
Washington, D.C/May 19-20 
.Atlanta/May 27-28 
Denver/June 34 
Honolulu/June I8-l?„ 



DESCRIBING TRAINING PROGRAMS 
• AND COURSE MATERIALS 
FOR SCHOOLS AND INDUSTRY ' 



r 
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79,000 Cnergy TWwJdon/ cut needed by 1990 

According to a nationwide* survey of employers*, 
79,000 technicians will be needed in this decade for 
energy-related jobs in conservation, audits, research, 
manufacturing, construction, building maintenance, 
and various areas of energy produptiorHelectrjcal 
, power plants, solar equipment, process heating, etc). 

This urgent national demand can only be rpet by a 
cooperative response from schools and industry to 

• Implement postsecondary programs at two-year 
institutions to prepare students for employment 
as energy technicians m 

> • Retrain presently employed technicians through 
continuing education processes 



€ne* 9jj •pn/ervritton and U/e Technicians (€CUT/) ' 

Energy Conservation and Use Technicians are systems 
oriented workers who may be required to perform 
some, combination of the following tasks: 
• Egergy conservation technical services for con- 
struction, ..retrofits, load balancing, eta 
O rovide direct support to engineers and scientists 




• Op'bqjjg.^iid/or maintain mechanical electrical/ . 
electronic, electromechanical, pneumatic, and dig- 
itat equipment or systems 



• Provide building "operating engineer" Services 

• Conduct systems operational tests and analyses r 



• Irfctall and monitor computer controlled equip- 
ment 



x 



The combination of knowledge, skills and abilities 
t required for these tasks must be obtained through 
broad, interdisciplinary technical training. A new 
form of curriculum is needed to prepare technicians 
for these emerging occupations -a curriculum that 
not only deals with the complex technical aspects 
of modern equipment, but also provides the flexibil- 
ity to include specialty courses such as solar, petro- 
leum, geothermal, biomass, and wind, when such 
requirements are dictated by .local needs. 



. Training program/ and materia!/ have been 
developed and te/ted 

For the past three years, the U. S. Department of 
Education has sponsored the development of an ECUT 
curriculum and instructional materials. ^ 
Over 4,000 pages of student/instructor text materials 
have been developed by the Center for Occupational 
'Research and Development (CORD). These modular, 
performance based materials present technical pririci- 
pies, problem solving situations, hands-on laboratory 
activities and operating procedures. 

These materials have been developed and tested in 
schools, as an entire ECUT curriculum, as support * 
courses in other curricula, and for adult education. 
ECUT graduates from the four field-test schools are 
highly sought by employers across the country. 
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*An A'ssessmftnt of Emot nwr Needs for Energy Use 1 
end-Conservat ion Technicians, conducted by Dr. Kris 
. Moore of the Hankamer School of Business, Baylor 
University. , 



Minneapolis/May 6-7 
Ramada Inn 
4200 West 78th Street 
Minneapolis, Minnesota 55435 
(612) 831*4200 



Washington, D.tMay 19-20 * 
Quality Inn College Park 
7200 Baltimore -Avenue 
College Park/ Maryland 20740 
(301) 864-5820 , 



I 



Atlanta/May 27-28 
Holiday Inn Airport. 
1380 Virginia Avenue 
Atlanta, Georgia 30320 
(404) 762-8411 



Denver/June 3-4 
Holiday Inn Airport 
40fl0 Quebec . 
Denver, Colorado 80218 
(303) 321-6666 




Honolulu/June 18-19 
Korean Studies Center 
University of Hawaii, Manoa 
I88J East West Road 
Honolulu, Hawaii 96822 
(817) 772-8758 (CORD) 



Purpo/e of the Uior k/hop/ 

Five regional workshops will be conducted through- 
out tW U S. to describe the ECUT curriculum, 
distribute and review the course materials, plan and 
discuss ways and means to implement ECUT pro- 
grams, and organize cooperative relationships between 
schools ?nd employers within each state. Time will 
be allocated for representatives from each State to 
meet together and initiate planning. 

figenda topic/ 

• Rationale for broad-based eneTgy^fecfinTcian 

• A look at the model curriculum 

• A step-by-step procedure for program implemen- 
tation N 

• Adapting the program to meet service area needs 

• Employment opportunities for energy technicians 

• Working with potential employers 

• Panel discussions 

• Other uses for course materials 

• Cost of implementing program' 

Who should attend? 

• Local and* state directors of vocational education 

• Two-year postsecondary schoof administrators 
Instructional development personnel 

• Adult/continuing education directors 

• Training managers for industry 

• Directors/deaps of science and technology 

• Industry personnel responsible for energy conser 
vation 

• Utility companies ' 

• Research and development organizations 

• Building management concerns 

• Energy consulting groups < 



• 
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filpout the ujor kr hop/ 

Each workshop will be one and one-half d|ys in 
length! All participants should be registered and in 
the meeting room by I p.m. the first day. The 
afternoon session of the first day will last until 5 
p.m. Early in the evening th )re will be an informal 
social hour and instructional materials review session. 
This will be an excellent time for participants to get 
acquainted and share ideas relative to energy educa- 
tion. On day two, the workshops will begin at 8:30 
a.m. There wilf be a morning and an afternoon 
break, with further time for informal discussion at 
a lunchebn, which is provided at no extra charge to 
registered participants. The workshops will adjourn 
at approximately 4 p.m. on the second day. 

fpon/or 

U.S. Department of Edu^atfon - Office of Voca- 
tional and Adult Education - Dh/isioh of Natfonal 
Vocational Programs — Curriculum and Instruction 
Branch. 




Regi/tration Information 

Feet for each workshop is $20 if preregistering and 
$30 if paid at the door. Please fill oyt the registra- 
tion form and mail to (or call): 

Center for Occupational Research and Development 
4800 Lakewood Drive 
Waco, Texas 76710 
(817) 772-8756 

Room re/ervation/ 

Workshop participants are responsible for making 
their own hotel reservations. A block of rooms is ( 
being reserved at most workshop hotels pntil two 
(2) weeks prior to the workshop date. Please men 
tion the workshop name when making room reser- 
vations. 



. REGISTRATION FORM 
1961 cuflflKumm uxmrnoftr fOft... 

Cnergy Cdn/ervotion 
and U/e Technician/ 



Please check appropriate box: 
P MINNEAPOLIS/MAY 6-7 

□ WASHINGTON. D.C./MAY 19-20 

□ ATLANTA/MAY 27-28 

□ DENVER/JUNE 3-4 

□ HONOLULU/JUNE 1819 

Name 

Title 



Name 



Title 



Organization 



Address 



City 



State * 2< P 



Phone 



My check Is enclosed 

My company is forwarding check by — 

Registration to be covered by P.O. No. 



Work/hop coordinator 

THE CENTER IfOR OCCUPATIONAL R€SEARCH N AND DEVELOP- 
MENT - is 8 nonprofit corporation that "conducts refctarch, develop- 
ment, evaluation, and dissemination activities In postaecondary 
education and training for technical occupations. 

CORD (formerly TERC-SWi identifies workforce needs In new 
and expending occupations and develops program plans! and in- 
structional materials to be used /by two-year institution* that 
provide specialized training programs. CORD afso essisfe schools 
and industry In Implementing (he programs and adapting them 
. to meet local need. 



* 



ENERGY 

CONSERVATION- 



AND-USE 

* 

TECHNICIANS 




WORKSHOP AGENDA 
May 6 and 7, 1981 



Ramada Inn 
4200 West 78th Street 
Minneapolis, Minnesota 



V 
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WEDNESDAY, MAY 6 



1:00 P.M. Welcome and Introduction* ± 

Daniel M. Hull, President, Center f<v Occupational Research 
and Development 

1:10 Keynote Speaker • "Training Technician* to Develop, Produce, and 

Conserve Energy" 
Susan Ruscoe, Training Manager, Residential Group, 
Honeywell Energy Products Center 

1:40 Industry Panel - Needs for Energy Technicians 

"Technicians for Energy Reseercfj and Development" 
Ulrich Bonne, Senior Research Fellow, 
Honeywell Corporate Research Center 

"Technicians for Energy Conservation" 
Jim Prlfrel, Manager, Residential Consumer Services, 
Northers States Power Company 

"Technlclans-for Energy Audits" 
Ram Gada, President, Goda and Associates, Inc. 

"Technicians for Energy Use" 
Gordon Lundskow, Rochester Methodist Hpspltal 

3:30 Break 

3:45 The ECUT Curriculum and Instructional Materials 

CORD Staff 

5:00 Break 

5:30 to Social Hour 

7:30 Review ECUT Curriculum Materials 
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THURSDAY, MAY 7 



8:30 A.M. "Planning and Implementing Instructional Programs In Emerging 
Technologies" 

James R. Johnson, Departmentytoordlnator, North Central 
Technical Institute 

9:00 ECUT Programs and Courses: 

"The ECUT Program at Marshalltown Community College" 

Arlan Hackbarth, Director of Continuing Education, 

Marshalltown Community College 
"The ECUT Program at Red Wing Area Vocational Technical 
Institute / 

Pet En*, Director of Red Wing Energy Education Center w 

"Retraining Technicians for Energy Conservation and Use" 
C, W, DeVore, Adult Coordinator, 916 Area Vocational 
Technical Institute / 

"Retraining Employed Energy TeJbnlcl8ns" 
Jean he Brown back, Coordinator of Energy Program!, 
Rochester Area Vocational Technical Institute 

11:00 Break 

11:15 Interview with an Energy Conservatlon-ancMJse Technician 

Sam Knopp, Red Wing Area Vocational Technical Instil 

1 1 :40 Check out of motel room 

12:00 Lunch 

1:15 School/Stete Requirements, of CORD for JDIsjilfTinatton of ECUT 

Planning/State (Groups) 
CORDSteff 

3:00 Break 

3;16 - Program implementation Strategies 

Reports from States on Energy Treinlng Activities In Stata 

Identify School Needs as Related to ECUT Curriculum 

Develop State ECUT Diffusion Plan ^ 

4:00 Adjourn f ^ 
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chancellor's office 



CALIFORNIA COMMUNITY COLLEGES 

1233 S STREET 

SACRAMENTO, CALIFORNIA 95314 

(9W44«732 (916) 445-8283 



OCT08t9«l 



RECEIVED 




October 2, 1981 



Cr, Daniel M. Hull, President 
Center for Occupational Research 

and Development v 
4800 Lakewood Drive 
Waco, Texas 76710 



Dear Mr. Hull: 

. You may recall me as the representative of California from the State Chancellor's 
Office, California Community Colleges. The interest and impressions gained 
from the seminar/workshop at Denver are now bearing fruit in terms of curriculat 
adaptation for energy related application in California consnunity colleges. The 
following is the background and the development of. the program we are about to 
implement shortly at six community colleges here in California. 

With in a ma tter of days upon mv/return from the Denver workshop, I was approached 
by the Director of Technical Training Services of the California Association of 
the Sheet Metal and Air Conditioning Contractors National Association (SMACNA) , 
as to the possibility of placing a new apprenticeship program in selected areas 
of California. Apparently, there is now a viable realization that there are 
few skilled mechanics to implement a growing move to retrofit a large part o£ 
the public building sector here, particularly the physical plant of the public 
school system. New private residential "starts" continue to b$ depressed in 
California as is the case elsewhere. 

I reviewed the proposed national SMACNA training outline and f ound it to tally 
unacceptable for state approval to the community colleges* I found its content 
paralleling that of what some of our energy-oriented eurriculum people were 
having, marked success at, the eighth grade level. 

Reviewing once again, the Energy Conservation-and-U3e Technology program Planning 
Guide I received from you, I decided that I needn't re-invent the wheel in devel- 
oping a curricular program to serve fcs related instruction for this proposed 
apprenticeship program* As the result, I telephoned an order to Jean Foreher. 
From the courses and modules ordered, we have outlined a one hundred sixty (160) 
hours of related instruction, the initial outline of which I have enclosed. 
This outline is the first "cut" in the organizational pattern, Soine titles 
have been modified although I have retained the modular designations. Initially, 
the pattern is sat, for four hour training blocks, although our review considerations 
are still in progress. 

Should you have time in your busy schedule, I would appreciate any comments 
^you might haVe on our approach of curricular adaptation rather than curricular 
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Mr- Daniel M. Hull, President -2- 



October 2, 1981 



development* I do have one formal request, however, for your consideration. 
All through the modules, there is the caution as to reproduction of the materia h 
I have found instances where I would hope to make transprftancies to supplement 
a< lecture approach. I would formally ask permission to reproduce from the 
mpdular content such elements which would supplement the oral instructional pre- 
sentation. 

To continue, I have been given to understand that there is to be a class of 
eight hundred (800) apprentices starting no later than next February and 
possibly as early as November of this year. The six colleges participating 
will be: 



In the South; 

; San Diego Mesa College, San Diego, CM 
Orange Coast College, Costa Mesa, CA 
Las Angeles Trade-Tech, College,^Lp^ Angeles, CA 

In the North; 

San Mateo, College of, San Mateo, CA 
American River College, Sacramento, CA 
Fresno City College., Pifesno, CA '. 

The training period is projected for forty (40) weeks during one year. The 
160 hours^is the related instruction in conjunction to the regular formal 
on-the-jdfc apprenticeship's prescribed by our California Apprenticeship Council 
I am currently reviewing ' the academic and experience qualifications of some 
thirty-odd potential instructors as the basis of instruction resources. As you 
may note, I have already proposed use of some 90 odd modules. I now wonder if 
this proposal can be met? What would be the pricing of unbound modules in a 
Hjantity of 30 odd? What lead time would you need from time of telephone order 
to shipment from Waco? There may be other questions which you can foresee, and 
I would appreciate your counsel. 




'jOhn P. Picco, Ed.D. 
Curricular Program Coordinator 



JPP:pb 
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Introduction to Energy Technology/Conservation 
EF-01 EF-02 

Introduction to Energy Conservation 
EC-01 

Technical Computation — Formula Interpretation 



Sources of Energy 
EF-03 

Concepts of Physics — Force 
CM 1-0 



Energy Systems — Space Heating 

EC-02 Lab - Space Heating Demonstration 

Energy Uses % * • 

EF-04 

Energy Load Identif ipation 
(Develop from Energy Audit, etc.) 
Energy Analysis 
EF-05 

Concepts of Physics — Work ' 
CM 2-0 



'A 
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Energy anci the Environment 
EF-06 

Energy Systems — Space Cooiing 
EC-3 Lab - Space Cooling^ Demonstration 
Technical Computation — Dimensioning in Energy 

79 
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(Develop from Title 24 materials) 
C. Concepts of Physics — Resistance 



CM/5-0 
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5. A.' Energy Systems Hot Water and Steam 
EC-04 Lab - Boiler Demonstration 

B. Technical Computation — International Unit System 

S-3 . ' 

* 

C. Concepts of Physics — Rate * , ( 
CM 3-0 

# 

» 

>6. A. Energy Systems — Illumination 

EC-05 Lab - Illumination Demonstration* 

L 

B. Technical Computation —.Angles and Triangles 

S-4 ~ J 

C Safety for the Technician — Shop/On the Job 

CH-01 • % ' 

* 

m 

7. A. Energy Systems — Electric Motors % t 

EC-06 

B. Technical Computation — Graphs 

« 

C. Concepts of Physics — Momentum 

CM 4-0 ' , 



8. A. .Energy Systems — Building Construction^ 
EC-07-" 

B. Building Site - Envelop/ - Interiors 
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9, A. Energy Production Systems t- Combusion and Heat Transfer 
(1) Solid Fuels ' 
EP-01 * 



(2) Liquid and Gasebua Fu^ls 



EP-02 




B. Technical Computation -s- Precision Measurement 
S-8 

C. Concepts of Physics Power 
CM 6-0 

10. , A. Energy Production Systems — Generation of Steam and Hot*Water 

(1) Solar — * ^ 
EP-03 

(2) Nuclear and Experimental P^er Sources • * 
EP-04 ' * 

B, Building Utilization and Operation 
(Develo^fcjQDi Title 24 materials) 

C. Concepts' of Physics ,~ Potential on Kinetic Energy 
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•Energy Production Systems 

(1) Combustion Engines j 
EP-05 ' * 

(2) Turbines 
Efc-06 , 

B. % Fundamentals of EnSirgy Cost Analysis' 

EE-01 

C. Concepts of JPhysics — Mechanical Advantage 

81 

* • 82 
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\ 

" * • 

%2* A. Electro Mechanical Devices — 'Fundamentals 

,» * 

EM-01 FE-01 

\ 9 

B. Electrical" Control Elements 
EM-02 FE-02 PE-05 FE-06 



j/ _C. LaJ — Magnetic Demonstrations — Electric Circuits 
D. Concejfs flt Physics -^Energy Conversion 




-Electromechanical Devices 
(1) Transformers 
^EM-03 



(2) 'Generators* and Altetnators 
EM-04 

V B, Lab — Demonstrations 
C* Economics 6f Energy Alternatives 
EE-04 

# * « 

D, * Concepts of fhysics — TraqSduc^rs 

■i cm io-o v . : 



C^ 1 



14. t A-. . Electromechanical Devices 

(1) „D. C. Mbiors and Controls 

EM-05 FE-03 - 

(2) A. C. Motors and Controls . ' . 
%. EM-06 FE-Ok 

B. Laboratory Demonstrations ^ • 

Cr Concepts , of Physics ~ Time Constants 
. CM, 12-0' '* ?• 
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15. , A. Sy nchrome chan i sms • *' 
EM-07 $ 

Laboratory Demonstrations 

B. Energy .Analysis — Life Cycle Costing Concept 
EE-05 " - v 

* ■ 

(Federal publication) < 

C. Technical Communication — Fundamentals 
TC-01 & (TC-02 optional) 



f 



16. A. Energy Production Systems 



(1) Electricity * \ 

V 



EP-07 m 

* * a 

B. Technical Communication — Outlines an£ Abstracts 

TC-03 * . . * 

. Q. Characteristics of Electrical Power Systems 

/ • ' • - 

- PI-01 / . 

* ■ * I 

17. k. Electrical Power Transmission and Distribution 
PI-02 

* 

B. Techrtical Communication — Writing'Def initions 

~& 

JC-04 * • 



\ 



C. I Fundmanentals of Fluid Power 



FL-'Ol 



1 • '"'18. - A. Industrial Electrical Distribution . y . / 

. PI-03 » ' ' ' f\ 



B. Technical Communication Mechanism^ Description . - 
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, 18. C. Properties and Characteristics of Fluid Power 

i 

FL-02 ' , 

4 

19. A. Residential Electrical Distribution 
' . PI-04 

B. Technical Communication — Process Description 

1 TC-06 * % 

*t » , 

C. Fluid Storage. — Conditioning — Maintenance 
FL-03 




v 



Mr 
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Energy Management 



A. 'El 

PI-05 . ,/ 

B. Technicals Communication — Application 
TC-07 & TC-08 (Instructor option) 

C. Pumps and Compressors 

♦ 

FL-04 

D. Laboratory Demonstration/Exercises 



) 



21, A. Fluid Distribution and Control Devices % 

FL-06 . , ?* - * . * f * *' m * ' 

». * * 

•* * 

B. Fundamentals of Illumination . 

: PI-06 0 * ' *' -t \f' >" - » >, ; 



Cv/^Laboratory Demons trafcions/EXercises; 



;>- • 

1 



-7- 



22. A. Fluid Circuits ' 
FL-07 ^ 

B. Light Sources 
ll-07 • 

♦ 

C. ' Laboratory Demonstrations/Exercises 



23. A.' Troubleshooting Fluid Circuits 
' FL-08 

B. Illumination System Efficiency 
PI-08 % 

C. Laboratory Demonstrations/Exercises 



4 



24. A, HVAC - Basic Refrigeration Cycle 
HC-01 

B, Gas Laws and Air Pollution Considerations 
CH-04 - * ' ■ 

. , Laboratory Demonstrations/Exercises. 



25. A. HVAC - Refrigeration Equipment 

i 

HC-03 

B. Mechanical -Systems -*Belt Drives 
-*MS-01 & ' 

s * C. Laboratory Demonstrations/Exercises 



/ 
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^ 26. A, 5JVAC - System Configuation , 
HC-02 

B, Mechanical Systems - Chain Drives 
MS-02 ' 

C* Laboratory Demonstrations/Exercises 

s 27. A. HVAC - Residentia^lieating Equipment 
* 

B. Mechanical Systems - Gear Drives 
MS-03 

C. Laboratory^^e^onstrat^ons/Exercises" 



28. A. HVAC - Boilers for Heating Applications 
HC-05 . 

B. Mechanical Systems - Drive Train Components I 

MS-04 - v * 

c£ Laboratory Demons trations/fcxercises 




HC-06 

Mechanical Systems V Drive Train Components II/Linkages 
1S-05 MSr06 I 
C. Laboratory pemonstrations/Exercises 
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30. A. • HVAC - Air Handling Equipment, 
HC-07 

B. Mechanical Systems - Trans and BloWers 
MS-07 • ^ 

C. " Laboratory Demonstrations/Exercises 




s 



31. A. HVAC - Psychrometrics 

* HC-08 

B. Mechanical Systems - Valves 
_ MS-08 

C. Laboratory Demonstrations/Exercises 

32. A, Energy Audits - Total Energy Management 

EA-01 

B. Control Process h ^ 
IC-01 

C. Laboratory Demonstrations/Exercises 




33. A- Energy Audits - Procedures and, Analyses 
EA-02 

B. .Energy Audits. - Audit Elements 
EA-03 

C. Instruments for Fluid Measurement - Pressure and 

4 . 

IC-02 . . •. 



ERIC 




to* 



. ) 
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' Eaergy kudjLcs --Building Systems ' 

— ' ' ea-04 • - • ' * - -"• 



* \B P Fluid Flow Measurement 



Ifr-03 



C. Laboratory Demonstrations /Exercises 



1 



35. , A» Energy -Audits - Lighting Systems 



B.*' -temperature Measurement • * 



- .10-04 



7 



iff. 



* _ ' .* 2?' ^?J At ^^. D ^°^ t ^ions/Exerct3es 



* ./ / ,3b. A^tftejgy Audits - HVAC I 



BC> Mechanical Measa'tefceae-' 



\ *,Q. \ ^Xabpr^tory DeidDaStjrations/EX'ercises 



s^V / 37. , a. 2Wsy Audits - .HVA6 ii>' r - - 




ifreljm&tic . Controls; • ■ 




W Iff// A&ft'ff : 'J£ . 

Systems' 
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39. A. Energy Audits -• Process Energy Systems 
"'EA-09 

B. Automatic Controls 
. IC-07 . v * 

C. Laboratory Demonstrations/Exerctses~~ 



-40. Ar Energy Audits - Stlar Energy 



EA-10 



B. 



-C. Laboratory Demonstrations/Exercises 
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1 



/ 



4fc ) 



APPENDIX H 

UTQ WORKSHOP FOLLOW-UP LETTER FROM IDAHO 

1 



I. 



o 
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LLEGE of SOUTHERN IDAHO 



. Junior College District ; 

P.O. Box 1238 
TWIN FALLS, IDAHO 83301 



DEC 0 3 1981 
RECEIVED 



November 24, 1981 



Mr. Dan Hull \ 
C.O.R.D. 

601 (.ake Air Drive 
Suite -C 

Waco, TX 76710 
Dear Dan: - 



I 



Enclosed is a purchase order for' the amount of your invoice 
dated 11-12-81. I am sending an additional $255.00 to pay 
for another set' of U.T.C. Application Modules. Please send 
the additional set as soon possible. * 

We have decided to include U.T.C. in our curriculum for 
energy technicians, as a series of two four-semester-hour • 
courses. We are also considering utilizing most of the 
E.C.U.T. program Tn our Energy Management specialization. 
Would you please send me a complete set of the E.C.U.T. pro- 
gram on approval. 



Hope to hear from you as soon as possible, 
the help. 



Thank you for all 




Sincerely, 

Dave Makings, Coordinator ' * 
EnergyJTechnldan 

DM/rb 
Enclosure 



9f 



92 



